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Foreword 



This Technical Specification (TS) has been produced by the 3GPP. 

This TS specifies the stage 2 description for the third phase (see 3G TS 22.078 [2]) of the Customized Applications for 
Mobile network Enhanced Logic (CAMEL) feature within the 3GPP system. 

The contents of present document are subject to continuing work within the TSG and may change following formal 
TSG approval. Should the TSG modify the contents of this TS, it will then be re-released by the TSG with an 
identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

X the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 Indicates TSG approved document under change control. 

y the second digit is incremented for changes of substance, i.e. technical enhancements, corrections, updates, 
etc. 

z the third digit is incremented when editorial only changes have been incorporated in the specification; 
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Scope 



This Technical Specification (TS) specifies the stage 2 description for the third phase (see 3G TS 22.078 [2]) of the 
Customized Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to 
support services of operators which are not covered by standardized GSM services even when roaming outside the 
HPLMN. 

The CAMEL feature is a network feature and not a supplementary service. It is a tool to help the network operator to 
provide the subscribers with the operator specific services even when roaming outside the HPLMN. 

In this specification, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The 
regulatory environment in some countries may require the possibility that the gsmSCF and the HPLMN are controlled 
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities. 

In the third phase the CAMEL feature supports: 

mobile originated and forwarded calls; 

mobile terminating calls; 

any time interrogation; 

active location information retrieval; 

suppression of announcements; 

announcements, in band user interaction; 

charging features; 

supplementary service invocation notifications; 

- USSD interaction with the gsmSCF; 
North American carrier selection; 
Mobility Management event notifications; 

change of Calling Line Identification Presentation Indicator for an MO call to restricted; 

- SoLSA; 

Subscribed dialled services; 
Serving network dialled services; 

- MO SMS; 

GPRS data transmission; 

- Mobility management; 

- Notification to CSE of change of subscriber data; 
Any Time Modification; 

Any Time Interrogation of subscription Information 

- T-BCSM in the VMSC and terminating AoC; 
Interworking with Location Services; 
Multiple Subscriber Profile; 

Active Location Retrieval; 
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Call Gapping. 

Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the 
gsmSSF shall not be invoked. 

The mechanism described in this standard addresses especially the need for information exchange between the VPLMN 
or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of operator 
specific services are outside the scope of this standard. Subscribers who have subscribed to operator specific services 
and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and VPLMN. In case a 
subscriber is marked to need CAMEL support, the appropriate procedures which provide the necessary information to 
the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN or IPLMN to interact 
with a gsmSCF which is controlled by the HPLMN. 

The specification of operator specific services is outside the scope of this standard. 
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Normative references 
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Definitions and abbreviations 



3.1 Definitions 

For the purposes of this TS, the following definitions apply: 

Basic Call State Model (BCSM): The BCSM provides a high-level model of GMSC- or MSC/VLR-activities required 
to establish and maintain communication paths for users. As such, it identifies a set of basic call activities in a GMSC or 
MSC/VLR and shows how these activities are joined together to process a basic call. 

Call Control Function (CCF): The CCF is the Call Control Function in the network that provides call/service 
processing and control (see ITU-T Q.1214 [6]). 

Detection Points (DP): The points in processing at which notifications (to the service logic) can occur and transfer of 
control (to the gsmSCF) is possible are called Detection Points (DPs). 

Dialled Service CAMEL Subscription Information (D-CSI): The D-CSI identifies the subscriber as having 
originating CAMEL dialled services. 

Forwarding MSC: A MSC which is either an MSC invoking a GSM standardized call forwarding or call deflection 
service; or an MSC invoking a Camel based call forwarding service. 

Gateway MLC (GMLC): 

A functional entity that allows external LCS Clients to request real-time information about a Mobile Station. The 
information that can be requested from the GMLC is: 

location of Mobile Station 

See [17] and [18] for information on the GMLC. 

Geodetic Information: Information defining the location of a mobile station, coded according to [16]. The derivation 
of this information from other information defining the location of a mobile station is a network operator option. If an 
entity derives the geodetic information it shall also provide the equivalent geographical information. 

Geographical Information: Information defining the location of a mobile station, coded according to [34]. 

GPRS CAMEL Subscription Information (GPRS-CSI): The GPRS-CSI identifies the subscriber as having GPRS 
CAMEL services. 

GSM Service Control Function (gsmSCF): A functional entity that contains the CAMEL service logic to implement 
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR. 

GSM Service Switching Function (gsmSSF): A functional entity that interfaces the MSC/GMSC to the gsmSCF. The 
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of 
the mobile network. 

GSM Specialised Resource Function (gsmSRF): A functional entity which provides various specialized resources. It 
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Q.1214 ([6]) with variations defined in 
the specification. 

Location Information: Indicates the location of the Mobile Station. The provision of location information is 
independent of the MS status. As part of the location information, an indication of the age of this information may be 
delivered. 

Mobile Station State: Similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber. 

Mobility Management event CAMEL Subscription Information (M-CSI): The M-CSI identifies the subscriber as 
having Mobility Management event notification CAMEL services. 

NA (North American): A prefix attached to certain information items used by North American PLMNs in connection 
with routing a call to a preferred or dialled long distance carrier. 
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Network CAMEL Service Information (N-CSI): The N-CSI identifies services offered on a per-network basis by the 
serving PLMN operator for all subscribers. 

Originating Basic Call State Model (O-BCSM): The originating half of the BCSM. The O-BCSM corresponds to that 
portion of the BCSM associated with the originating party. 

Originating CAMEL Subscription Information (O-CSI): The O-CSI identifies the subscriber as having originating 
CAMEL services. 

Point In Association (PIA): PIAs identify MSC/VLR/ SGSN activities associated with one or more basic 
association/connection states of interest to OSS service logic instances. 

Point In Call (PIC): PICs identify MSC/VLR (GMSC) activities associated with one or more basic call/connection 
states of interest to OSS service logic instances. 

Service Key: The Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the 
HPLMN, and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is a part of the T/O-CSI. 

Serving MLC: functional entity that performs location information retrieval. 

Short Message Service CAMEL Subscription Information (SMS-CSI): The SMS-CSI identifies the subscriber as 
having MO SMS CAMEL services. 

Short Message Service Centre (SMSC): Also abbreviation SC is used for SMSC. 

Subscriber State: See 3G TS 22.078 [2]. 

Supplementary Service Notification CAMEL Subscription Information (SS-CSI): The SS-CSI identifies the 
subscriber as having supplementary service invocation notification CAMEL services. 

Terminating Basic Call State Model (T-BCSM): The terminating half of the BCSM. The T-BCSM corresponds to 
that portion of the BCSM associated with the terminating party. 

Terminating CAMEL Subscription Information (in the GMSC) (T-CSI): The T-CSI identifies the subscriber as 
having terminating CAMEL services in the GMSC. 

VMSC Terminating CAMEL Subscription Information (VT-CSI): The VT-CSI identifies the subscriber as having 
terminating CAMEL services in the VMSC. 

Translation Information Flag (TIF-CSI) : The TIF-CSI is a flag in the CAMEL subscriber data which indicates that 
when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number 
format checks, prohibited FTN checks, call barring checks. 

USSD CAMEL Subscription Information (U-CSI) : The U-CSI identifies a set of subscriber specific mappings from 
a USSD service code to a gsmSCF address. 

USSD General CAMEL Service Information (UG-CSI) : The UG-CSI globally identifies a set of mappings from a 
USSD service code to a gsmSCF address. The global mapping applies to all HPLMN subscribers. If, for a particular 
service code, both U-CSI and UG-CSI are applicable then the U-CSI shall take precedence. 

3.2 Abbreviations 

Abbreviations used in this specification are listed in GSM 0L04 [1]. 

For the purposes of this TS, the following abbreviations apply: 

BCSM Basic Call State Model 

CAMEL Customized Applications for Mobile network Enhanced Logic 

DP Detection Point 

DTN Deflected To Number 

D-CSI Dialled Services CAMEL Subscription Information 

EDP Event Detection Point 

FTN Forwarded To Number 

GMLC Gateway MLC 

GMSC Gateway MSC 
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GPRS General Packet Radio Service 

gprsSSF GPRS Service Switching Function 

GPRS-CSI GPRS CAMEL Subscription Information 

gsmSCF GSM Service Control Function 

gsmSRF GSM Specialised Resource Function 

gsmSSF GSM Service Switching Function 

HLR Home Location Register 

HPLMN Home PLMN 

IE Information Element 

IF Information Flow 

IP Intelligent Peripheral 

IPLMN Interrogating PLMN 

LCS Location Services 

LSA Localised Service Area 

M-CSI Mobility Management event Notification CAMEL Subscription Information 

MF Mobile Forwarding 

MLC Mobile Location Centre 

MO Mobile Originating 

MSC Mobile service Switching Centre 

MT Mobile Terminating in GMSC 

N-CSI Network CAMEL Service Information 

NA North American 

NNI Network Node Interface 

O-BCSM Originating Basic Call State Model 

O-CSI Originating CAMEL Subscription Information 

ODE Operator Determined Barring 

OSS Operator Specific Service 

PDP Packet Data Protocol 

PIC Point In Call 

PLMN Public Land Mobile Network 

SGSN Serving GPRS Support Node 

SLPI Service Logic Program Instance 

SMF Service Management Function 

SMLC Serving MLC 

SMS-CSI Short Message Service CAMEL Subscription Information 

SS-CSI Supplementary Service Notification CAMEL Subscription Information 

T-BCSM Terminating Basic Call State Model 

T-CSI Terminating CAMEL Subscription Information (in the GMSC) 

TDP Trigger Detection Point 

TIF-CSI Translation Information Flag 

U-CSI USSD CAMEL Subscription Information 

UG-CSI USSD General CAMEL Service Information 

UNI User Network Interface 

VLR Visitor Location Register 

VPLMN Visited PLMN 

VT Mobile Terminating in VMSC 

VT-CSI VMSC Terminating CAMEL Subscription Information 
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Circuit switched Call Control 



4.1 



Architecture 



4.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic 
GSM functionality are described. Figure 4. 1 shows the functional entities involved in calls requiring CAMEL support. 
The architecture is applicable to the third phase of CAMEL. 



Home Network 




HLR )< /w/>P > (^gsmSCF^ 




Incoming line 



Interrogating Network 




> MS 



Visited Network 



Home/Interrogating/Visited Network 

Figure 4.1 : Functional architecture for support of CAIVIEL 

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription 
regarding O-CSI, D-CSI, T-CSI, VT-CSI, TIF-CSI and SS-CSI. The O-CSI is sent to the VLR at Location Update, on 
data restoration or if the O-CSI is updated. The D-CSI is sent to the VLR at Location Update, on data restoration or if 
the D-CSI is updated. The VT-CSI is sent to the VLR at Location Update, on data restoration or if the VT-CSI is 
updated. The SS-CSI is sent to the VLR at Location Update, on data restoration or if the SS-CSI is updated. The O/T- 
CSI is sent to the GMSC when the HLR responds to a request for routeing information. When processing an invocation 
of the CCBS supplementary service, the HLR shall send a notification of the invocation of the supplementary service to 
the gsmSCF if required by the SS-CSI. 

GMSC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives a O/T-CSI from the 
HLR, indicating the GMSC to request instructions from the gsmSSF. The GMSC monitors on request the call states 
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the 
call in the GMSC. 

MSC: When processing the calls for subscribers requiring CAMEL support, the MSC receives a O-CSI and / or VT- 
CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The MSC monitors on request the call 
states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution 
of the call in the MSC. When processing an invocation of any of the supplementary services ECT, CD and MPTY, the 
MSC may receive a SS-CSI from the VLR, indicating that a notification of the invocation of the supplementary service 
shall be sent to the gsmSCF. 
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VLR: The VLR stores the O-CSI, VT-CSI, TIF-CSI and SS-CSI as a part of the subscriber data for subscribers roaming 
in the VLR area. 

gsmSSF: see subclause 3.1. 

gsmSCF: see subclause 3.1. 

gsmSRF: see subclause 3.1. 

4.1 .2 Interfaces defined for CAMEL 

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific 
to CAMEL. 

4.1.2.1 HLR - VLR interface 

This interface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The 
interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate 
suppression of announcement for a CAMEL service. 

4.1 .2.2 GMSC - HLR interface 

This interface is used at terminating calls to exchange routeing information, subscriber status, location information, 
subscription information and suppression of announcements. The O/T-CSI that is passed to the IPLMN is sent over this 
interface. 

4.1 .2.3 GMSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

4.1 .2.4 gsmSSF - gsmSGF interface 

This interface is used by the gsmSCF to control a call in a certain gsmSSF and to request the gsmSSF to establish a 
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for 
instructions to the gsmSCF. 

4.1 .2.5 MSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

4.1 .2.6 gsmSCF - HLR interface 

This interface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may 
refuse to provide the information requested by the gsmSCF. 

4.1 .2.7 gsmSCF - gsmSRF interface 

This interface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users. 

4.1 .2.8 GIVISC - IVISC interface 

This interface is used to transfer control of a call from a VMSC back to a GMSC for optimal routeing. 
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4.2 Detection Points (DPs) 
4.2.1 Definition and description 

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the points in call 
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in 
subclauses 4.4.2 and 4.4.3. 

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to 
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without 
gsmSCF involvement. 

Three different types of DPs are identified: 

Trigger Detection Point - Request (TDP-R) 

This detection point is statically armed and initiates a CAMEL control relationship when encountered and there 
is no existing relationship due to same CSI.. Processing is suspended when the DP is encountered. 

Event Detection Point - Request (EDP-R) 

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is 
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF. 

- Event Detection Point - Notification (EDP-N) 

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not 
suspended when encountering the DP. 

The DPs are characterized in the following subclauses. 

4.2.1.1 Arming/disarming mechanism 

The mechanism by which the DP is armed. A DP may be statically armed or dynamically armed. 

The following arming rules apply: 

DP for mobile terminating call handling is statically armed in GMSC as result of T-CSI delivery from HLR. DP 
for mobile terminating call handling is statically armed in VMSC as result of VT-CSI delivery from VLR. DP 
for forwarding leg handling is statically armed in GMSC as result of O-CSI delivery from HLR. DP for mobile 
originating call or forwarded leg handling is statically armed in VMSC as result of O-CSI delivery from VLR. 

A DP is dynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the 
gsmSSF and the gsmSCF). 

The following disarming rules apply: 

- A statically armed DP is disarmed when a O-CSI, T-CSI or VT-CSI is withdrawn in the HLR. Only TDP-Rs can 
be disarmed using this mechanism. 

If an armed EDP is met, then it is disarmed. 

If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed. 

If a call is released, then all EDPs related to that call are disarmed. 

If an EDP is met, then other EDPS are disarmed, in accordance with the implicit disarming rule table (see section 
4.4.4). 

If an EDP is armed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSMEvent 
information flow. 
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4.2.1.2 Criteria 

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF. 

4.2.1 .2.1 Criteria at DP Collectedjnfo 

The criteria for an mobile originating call are checked in the originating MSC. 

The criteria for an mobile forwarded call are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR may decide not to include the DP Collectedjnfo trigger criteria in the 
subscriber data sent to the GMSC if the trigger criteria for the call are not met. 

For optimally routed late forwarded calls, the MSC may decide not to include the DP Collected Info trigger criteria in 
the RCH message sent to the GMSC, if the trigger criteria for the call are not met. 

The following criteria are applicable for DP Collectedjnfo: 

Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers and/or up to 3 
number lengths. There is no restriction on the nature of address. There is no restriction on the numbering plan 
indicator. This criterion may be defined to be either "enabling" or "inhibiting". 

Basic service triggering criterion: The HLR may store a list of up to 5 basic service codes, each of which may 
represent an individual basic service or a basic service group. This list is a triggering list. 

Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which 
has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling" or 
"inhibiting". 

For MO calls, triggering at DP Collectedjnfo shall be strictly based on the number received over the access network. 
No service selection information, such as * and # digits, or carrier selection information, dialled by the subscriber, shall 
be removed from the number before conditional triggering check takes place. 

For MF calls at the VMSC, triggering at DP Collectedjnfo shall be strictly based on the number received over the 
access network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR or 
the Destination Routing Address received in the Connect operation from SCF during a Terminating CAMEL Service at 
the VMSC. 

No service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. 

For MF calls at the GMSC, triggering at DP Collectedjnfo shall be strictly based on the Forwarded-to-Number 
received from HLR, on the Destination Routing Address received in the Connect operation from SCF during a 
Terminating CAMEL Service or on the Forwarded-to-Number received in the RCH message. 

No service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. 

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is 
established with the gsmSCF. 

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF 
if: 

the destination number matches one of the destination number strings defined in the list, or 

the length of the destination number matches one of the destination number lengths defined in the list. 

In this test the destination number matches one of the destination number strings in the list if: 

the nature of address of destination number is the same as the nature of address of the destination number string 

the destination number is at least as long as the destination number string in the list, and 

all the digits in the destination number string in the list match the leading digits of the destination number. 

If the destination number triggering criterion is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF 
if: 
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the destination number does not match any of the destination number strings defined in the list, and 

- the length of the destination number does not match any of the destination number lengths defined in the list. 

In this test the destination number matches one of the destination number strings in the list if: 

the nature of address of destination number is the same as the nature of address of the destination number string 

the destination number is at least as long as the destination number string in the list, and 

all the digits in the destination number string in the list match the leading digits of the destination number. 

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service 
code or is a member of the group defined by a stored basic service group code. For the purpose of this paragraph a 
general bearer service is a member of the corresponding bearer service group. 

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if 
the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion is inhibiting, then 
the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call 
forwarding. 

4.2.1 .2.2 Criteria at DP Analysedjnformation 

The criteria for a mobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call 
are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR shall always include the trigger criteria in the subscriber data sent to 
the GMSC. Reason is that the HLR can not check the criteria applicable at DP Analysed Info, since the number that the 
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this 
call. 

For optimally routed late forwarded calls, the MSC shall always include the trigger criteria in the RCH message sent to 
the GMSC. Reason is that the MSC can not check the criteria applicable at DP Analysed Info, since the number that the 
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this 
call. 

The following criteria are applicable for DP Analysedjnformation: 

Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers. There is no 
restriction on the nature of address. There is no restriction on the number plan indicator. 

For MO calls, triggering at DP Analysed_Info shall be based on the number received over the access network. 

Any service selection information, including * and # digits, or carrier selection information, dialled by the subscriber, 

shall be removed from the number before conditional triggering check takes place. No translation shall be performed on 

the number for triggering purposes. 

Refer to 3G TS 22.030 [22] for the codes and values for service feature codes. 

For MF calls at the VMSC, triggering at DP Analysedjnfo shall be based on the number received over the access 
network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR, or the 
Destination Routing Address in the Connect operation from the SCF during a Mobile Terminated or Mobile Forwarded 
CAMEL Service. 

Any service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. No translation shall be performed on the number for triggering purposes. 

For MF calls at the GMSC, triggering at DP Analysedjnfo shall be based on the Forwarded-to-Number received from 
HLR, on the Destination Routing Address received in the Connect operation from SCF during a Mobile Terminated or 
Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the RCH message. 
Any service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. No translation shall be performed on the number for triggering purposes. 

In this test the destination number matches one of the destination number strings in the list if: 

the nature of address of the destination number is the same as the nature of address of the destination number 

string 
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the destination number is at least as long as the destination number string in the list, and 

all the digits in the destination number string in the list match the leading digits of the destination number. 

4.2.1 .2.3 Criteria at DP Route_Select_Failure 

The HLR may store a list of up to 5 cause values. 

The criteria for a mobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call 
are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR shall always include the trigger criteria in the subscriber data sent to 
the GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the O-CSI to the GMSC. 

For optimally routed late forwarded calls, the MSC shall always include the trigger criteria in the RCH message sent to 
the GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the O-CSI to the GMSC. 

The following criteria are applicable for DP Route_Select_Failure: 

Release cause code 

The trigger criteria are met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger 
criteria list. 

4.2.1 .2.4 Criteria at DP Terminating_Attempt_Authorised 

The HLR may store a list of up to 5 basic service codes, each of which may represent an individual basic service or a 
basic service group. This list is a triggering list. 

The criteria for DP Terminating_Attempt_Authorised are checked in the HLR for the GMSC or in the VLR for the 
MSC. The HLR shall only include T-CSI in the CAMEL subscription information sent to the GMSC if the criteria are 
met. The VLR shall only include VT-CSI in the CAMEL subscription information sent to the MSC if the criteria are 
met. 

The basic service criterion is met if the basic service for the call matches a stored individual basic service code or is a 
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer 
service is a member of the corresponding bearer service group. 

4.2.1 .2.5 Criteria at DP T_Busy and T_No_Answer 

The HLR may store a list of up to 5 cause values. 

The criteria for a mobile terminating call are checked in the GMSC or in MSC. 

For mobile terminating calls in the GMSC, the HLR shall include the trigger criteria in the subscriber data sent to the 
GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the T-CSI to the GMSC. 

If SRI-Ack includes the Not Reachable FTN, then HLR may decide not to include the trigger criteria, if the HLR has 
identified that T-CSI includes DP T Busy with cause code Not Reachable. 

If SRI-Ack includes the Not Reachable FTN and also T-CSI, including DP T Busy with cause code, then the not 
reachable condition shall be mapped to an ISUP release code, which shall be used for triggering check. 

For Mobile terminating calls in the VMSC, the trigger criteria are received in the VT-CSI from the HLR in Insert 
Subscriber Data IF. The triggering is based on the ISUP release cause code (call set up result). 

The following criteria are applicable for DP T_Busy and T_No_Answer: 

Release cause code 

The trigger criteria are met if the cause code received from ISUP or MAP is equal to at least one of the cause codes in 
the trigger criteria list. 
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If trigger criteria are satisfied, either in GMSC or VMSC, then the corresponding Service Logic shall be invoked. 
If a T-BCSM was already invoked and there is a control relationship at that moment, then no Service Logic shall be 
invoked. 

When a RCH message is received in the GMSC and the subscriber has T-CSI then the forwarding reason in the RCH 

message shall be used to perform trigger criteria check for DP T Busy or DP T No Answer. If a match is found, then the 

corresponding Service Logic shall be invoked. 

If a T-BCSM was already invoked and there is a control relationship at that moment, then no Service Logic shall be 

invoked. 

4.2.1.3 Relationship 

Given that an armed DP was encountered, the gsmSSF provides an information flow via a relationship. 

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is 
considered to be a CAMEL relationship. There are two types of CAMEL relationships: 

A CAMEL control relationship if the gsmSCF is able to influence the call processing via the relationship. 

A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing via the relationship. 

4.2.2 DP processing rules 

The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control: 

- EDPs are disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, when the occurrence of 
another EDP causes the implicit disarming of the EDP or when the leg clears. 

A control relationship persists as long as there is 1 or more EDP-R armed for this portion of the call or if the 
gsmSSF is in any state except Monitoring or Idle. 

A control relationship changes to a monitor relationship if the control relationship does not persist and : 

1 or more EDP-N armed, or 

1 or more Call information Report outstanding, or 

an Apply Charging Report outstanding. 

A control relationship terminates if it does not persist and does not change to a monitor relationship. A monitor 
relationship terminates if there are neither EDP-Ns armed nor reports outstanding or if the call clears. 

4.3 Description of CAIVIEL Subscriber Data 

4.3.1 Originating CAIVIEL Subscription Information (O -CSI) 

This subclause defines the contents of the Originating CAMEL Subscription Information. 

4.3.1.1 TDPList 

The TDP List indicates on which detection point triggering shall take place. 

The following trigger detection points are possible: DP Collected_Info and DP Route_Select_Failure. 

4.3.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 
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4.3.1.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.1 .4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key. 

4.3.1.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.1 .6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a VLR or GMSC any data for a CAMEL phase later than that 
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1 
then the HLR shall not send triggering criteria to the VLR. Different CSIs may contain different values of CAMEL 
Capability Handling. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 

4.3.1.7 CSI state 

The CSI state indicates whether the O-CSI is active or not. 

4.3.1.8 Notification flag 

The notification flag indicates whether the change of the O-CSI shall trigger Notification on Change of Subscriber Data. 

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI) 

This subclause defines the contents of the Dialled Service CAMEL Subscription Information. 

4.3.2.1 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.2.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E. 164 number to be used 
for routeing. 

For the D-CSI a gsmSCF address shall be associated to each DP criterion. 

4.3.2.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. 

For the D-CSI a Service Key shall be associated to each DP criteria. 
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4.3.2.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each DP criteria. 

4.3.2.5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. It shall 
indicate CAMEL phase 3. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 

4.3.2.6 CSI state 

The CSI state indicates whether the D-CSI is active or not. 

4.3.2.7 Notification flag 

The notification flag indicates whether changes of the D-CSI shall trigger the Notification on Change of Subscriber 
Data. 

4.3.3 Network Service CAMEL Subscription Information (N-CSI) 

The N-CSI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. 

4.3.4 Terminating CAMEL Subscription Information (in the GMSC) (T-CSI) 

This subclause defines the contents of the Terminating CAMEL Subscription Information. 

4.3.4.1 TDP List 

The TDP List indicates on which detection point triggering shall take place. 

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and 
DP T_No_Answer. 

4.3.4.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E. 164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 

4.3.4.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.4.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key. 

4.3.4.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 
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4.3.4.6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a GMSC any data for a CAMEL phase later than that which the 
CAMEL capability handling indicates. Different CSIs may contain different values of CAMEL Capability Handling. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the GMSC, the HLR can 
decide on a subscriber basis to apply ODB, perform normal call handling or perform operator specific 
handling (e.g. support of a lower version of CSI). 

4.3.4.7 CSI state 

The CSI state indicates whether the T-CSI is active or not. 

4.3.4.8 Notification flag 

The notification flag indicates whether the change of the T-CSI shall trigger Notification on Change of Subscriber Data 
or not. 

4.3.5 VMSC Terminating CAMEL Subscription Information (VT-CSI) 

This subclause defines the contents of the Terminating CAMEL Subscription Information for the VMSC. 

4.3.5.1 TDP List 

The TDP List indicates on which detection point triggering shall take place. 

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and 
DP T_No_Answer. 

4.3.5.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E. 164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 

4.3.5.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.5.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key. 

4.3.5.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.5.6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a VLR any data for a CAMEL phase later than that which the 
CAMEL capability handling indicates. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 
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4.3.5.7 CSI State 

The CSI state indicates whether the VT-CSI is active or not. 

4.3.5.8 Notification flag 

The notification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber 
Data or not. 

4.3.6 Other CAMEL data 

4.3.6.1 Location information/Subscriber state Interrogation 

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call 
handling. 

an indication that the HLR shall send the location information of the called subscriber. 

an indication that the HLR shall send the subscriber state of the called subscriber. 

4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI) 

4.3.6.2.1 Translation Information Flag 

A flag (TIF) in the CAMEL Subscriber data in the HLR indicates, when the subscriber registers a forwarded-to number, 
that the HLR shall not attempt to perform any translation, number format checks, prohibited FTN checks, call barring 
checks (cf. 4.7.2). 

If the flag is absent, this indicates that a translation is needed in the HLR and the usual procedure applies as defined in 
the current version of TS GSM 03.82. In particular, the interaction with barring services shall be performed by the HLR 
at the registration of the FTN. 

A flag (TIF) in the CAMEL Subscriber data in the VLR indicates, when the subscriber registers a forwarded-to number, 
that the VLR shall not attempt to perform any translation, number format checks, prohibited DTN checks, call barring 
checks (cf. 4.7.2). 

If the flag is absent, this indicates that a translation is needed in the VLR and the usual procedure applies as defined in 
the current version of TS GSM 03.82. In particular, the interaction with barring services shall be performed by the VLR 
at the registration of the DTN. 

4.3.6.2.2 Notification flag 

The notification flag indicates whether the change of the TIF-CSI is notified to the gsmSCF or not. 

4.4 Description of CAMEL BCSMs 
4.4.1 General Handling 

The BCSM is used to describe the actions in an MSC/GMSC/VMSC during originating, forwarded or terminating calls. 

The BCSM identifies the points in basic call processing when Operator Specific Service (OSS) logic instances 
(accessed through the gsmSCF) are permitted to interact with basic call control capabilities. 

Figure 4.2 shows the components that have been identified to describe a BCSM. 
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Figure 4.2: BCSIUI Components 

4.4.2 Originating Basic Call State Model (0-BCSM) 
4.4.2.1 Description of 0-BCSM 

The O-BCSM is used to describe the actions in an MSC during originating (MSC) or forwarded (MSC or GMSC) calls. 

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GMSC indicates this to the 
gsmSSF which determines what action, if any, shall be taken in case the DP is armed. 
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Figure 4.3: Originating BCSIVI for CAIUIEL 
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The following table defines the different DPs which apply to mobile originating and forwarded calls. 

Table 4.1 : Description of O-BCSIVI DPs in the IVISC 



CAMEL Detection Point: 


DP Type 


Description: 


DP Collected_lnfo 


TDP-R 


Indication that the 0-CSI is analysed. This DP is also 
used for gsmSCF initiated call setup. In this case the 
DP is neither triggered nor reported. 


DP Analysed_lnformation 


TDP-R (note 2) 


Availability of routeing address and nature of address. 


DP Route_Select_Failure 


TDP-R (note 3), 
EDP-N, EDP-R 


Indication that the call establishment failed 


DP 0_Busy 


EDP-N, EDP-R 


Indication that: 

- a busy indication is received from the terminating 
party, 

- a not reachable event is determined upon a cause IE 
in the ISUP release message. 


DP 0_No_Answer 


EDP-N, EDP-R 


Indication that an application timer associated with the 
0_No_Answer DP expires 


DP 0_Answer 


EDP-N, EDP-R 


Indication that the call is accepted and answered by 
the terminating party. 


DP 0_Disconnect 


EDP-N, EDP-R 


A disconnect indication is received from the originating 
party or from the terminating party. 


DP 0_Abandon 


EDP-N, EDP-R 


Indication that a disconnect indication is received from 
the originating party during the call establishment 
procedure 


NOTE 1 : The DPs are defined in ITU-T Q.1224 ([6]). 

NOTE 2: For TDP-R Analysedjnformation new relationship to gsmSCF is opened. 

NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to 

gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP- 

N if armed so. 



4.4.2.1.1 



Description of the call model (PICs) 



This subclause describes the call model for originating and forwarded calls. For each PIC a description can be found of 
the entry events, functions and exit events. 

It should be noted that although the names used for PICs match those used in ITU-T Q.1214 [6] the specific 
descriptions differ. 



4.4.2.1.1.1 



0_Null & Authorise_Origination_Attempt_Collect_lnfo 



Entry events: 

Disconnection and clearing of a previous call (DP 0_Disconnect) or default handling of exceptions by 
gsmSSF/(G)MSC completed. 

Abandon event is reported from Analyse_Information or Routing and Alerting PIC. 

- Exception event is reported. 

Actions: 

Interface is idled. 

Originating call: SETUP message containing the dialled number is received from MS. 

Originating call: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary. 

Originating call: The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary. 
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NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the category 
"barring of all outgoing call" if the VLR is not in the HPLMN. 

Originating call: CUG checks done in the originating MSC/VLR are performed. 

Information being analysed e.g., O-CSI is analysed. 

Exit events: 

Originating CSI is analysed. 

An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the 
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception 
condition: Calling party abandons call. 

4.4.2.1.1.2 Analysejnformation 

Entry events: 

Originating CSI is analysed. (DP Collected Info). 

New routeing information is received when Busy event. Route Select Failure event. Not Reachable event or No 
Answer event is reported from Routing and Alerting PIC. 

New routeing information is received when Disconnect event is reported from 0_Active PIC. 

Actions: 

Compare the called party number with the dialled services information. 

Exit events: 

Availability of routeing address and nature of address. (DP Analysed_Information) 

An exception condition is encountered (e.g. wrong number)- this leads to the 0_Exception PIC. 

- Calling party abandons the call- this leads to the 0_Abandon DP. 

4.4.2.1.1.3 Routing & Alerting 

Entry events: 

Availability of routeing address and nature of address. (DP Analysed_Information). 

Actions: 

Information is being analysed and/or translated according to dialling plan to determine routeing address. 

- Routeing address being interpreted. 

- Originating call: Outgoing barring services and ODB categories not already applied are checked and invoked if 
necessary. 

Call is being processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is 
taking place. Waiting for indication from terminating half BCSM that the call has been answered by terminating 
party. 

Exit events: 

Indication from the terminating half BCSM that the call is accepted and answered by terminating party. 
(DP 0_Answer) 

An exception condition is encountered - this leads to the 0_Exception PIC. 

Calling party abandons the call- this leads to the 0_Abandon DP. 

A busy indication is received from the terminating party - this leads to the 0_Busy DP. 

A not reachable indication is received from the terminating party - this leads to the 0_Busy DP. 

Attempt to select the route for the call fails - this leads to the Route_Select_Failure DP. 

If the no reply timer expires and DP 0_No_Answer is armed - this leads to the 0_No_Answer DP. 
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4.4.2.1.1.4 0_Active 

Entry events: 

Indication from the terminating half BCSM that the call is accepted and answered by the terminating party. 
(DP 0_Answer) 

Actions: 

Connection established between originating party and terminating party. Call supervision is provided. 

Call release is awaited. 

Exit events: 

A disconnection indication is received from the originating party, or received from the terminating party via the 
terminating half BCSM. (DP9 - ©.Disconnect) 

An exception condition is encountered. 

4.4.2.1.1.5 0_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for a PIC can not be met. 

Actions: 

Default handling of the exception condition is being provided. This includes general actions necessary to ensure 
that no resources remain inappropriately allocated such as: 

If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the 
relationships and indicating that any outstanding call handling instructions will not run to completion 

The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure release of resources within 
the (G)MSC/gsmSSF, so that line, trunk and other resources are made available for new calls. 

Exit events: 

- Default handling of the exception condition by gsmSSF/(G)MSC completed. 

4.4.3 Terminating Basic Call State Model (T-BCSM) 
4.4.3.1 Description of T-BCSM 

The T-BCSM is used to describe the actions in a GMSC and in a VMSC during terminating calls. 

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VMSC indicates this to the 
gsmSSF which determines what action, if any, shall be taken in case the DP is armed. 
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Figure 4.4: T-BCSIVI in the GIVISC / VIVISC 

In the following table the different DPs (in the T-BCSM) are described. 
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Table 4.2: Description of T-BCSIVI DPs in the GIVISC / VIVISC 



CAIUIEL Detection Point: 


DP Type 


Description: 


DP Terminating_Attempt_ 
_Authorised 


TDP-R 


Indication that the T-CSI / VT_CSI is analysed. 


DP T_Busy 


TDP-R (note 2), 
EDP-N, EDP-R 


Indication that: 

- a busy indication is received from the destination 
exchange, 

- Busy event is determined in the visited IVISC, 

- Not reachable or call establishment failure event is 
determined from the HLR response or upon a cause 
IE in the ISUP release message. 


DP T_No_Answer 


TDP-R (note 2), 
EDP-N, EDP-R 


Indication that an application timer associated with 
the T_No_Answer DP expires 


DP T_Answer 


EDP-N, EDP-R 


Call is accepted and answered by terminating party 


DP T_Disconnect 


EDP-N, EDP-R 


A disconnect indication is received from the 
terminating party or from the originating party. 


DP T_Abandon 


EDP-N, EDP-R 


A disconnect indication is received from the 
originating party during the call establishment 
procedure 


NOTE 1 : The DPs are defined in ITU-T Q.I 224 {[6]). 

NOTE 2: DP T_No_Answer and DP T_Busy sliall be reported as TDP-R when there is no relationship 

to gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or 

EDP-N if armed so. 



4.4.3.1.1 



Description of the call model (PICs) 



This subclause describes the call model for terminating calls in the GMSC and in the VMSC. For each PIC a description 
can be found of the entry events, functions, information available and exit events. 

It should be noted that although the names used for PICs match those used in ITU-T Q.1224 [6] the specific 
descriptions differ. 



4.4.3.1.1.1 



T Null 



Entry events: 

Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by gsmSSF / 
GMSC / VMSC completed. 

Abandon event is reported from Terminating Call Handling PIC ; 

- Exception event is reported. 

Actions: 

Interface is idled. 

ISUP_IAM is received, the appropriate information is analysed. 

Send_Routeing_Info information flow is sent to HLR in case of GMSC. 

Send_Info_For_Incoming_Call information flow is sent to VLR in case of VMSC. 

- In case of GMSC: 

The supplementary services "barring of all incoming calls" and "barring of incoming calls when roaming" are 
checked and invoked if necessary. 
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The ODB categories "barring of all incoming calls" and "barring of incoming calls when roaming" are 
checked and ODB is invoked if necessary. 

The supplementary service "CUG" is checked and invoked if necessary. 

T-CSI/VT-CSI is received and analysed. 

Exit events: 

Response is received from HLR / VLR and terminating CSI (if available) is analysed. 

An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the 
PIC processing, the exception event is not visible because there is no corresponding DP. 

Example exception condition is: 

Calling party abandons call. 

4.4.3.1 .1 .2 Terminating Call Handling 

Entry events: 

Response is received from HLR / VLR and terminating CSI (if available) is analysed. 
(DP Terminating_Attempt_Authorised), 

New routeing information is received when Busy event or No Answer event is reported from Terminating Call 
Handling PIC, 

New routeing information is received when Disconnect event is reported from T_Active PIC. 

New routeing information is received when the terminating party not reachable is reported from Terminating 
Call Handling PIC. 

NOTE: The HLR may use MAP signalling to indicate to the GMSC before the call is extended to the destination 
VMSC that the terminating party is not reachable, or the destination VMSC may use telephony signalling 
to indicate to the GMSC after the call has been extended to the destination VMSC that the terminating 
party is not reachable. 

Actions: 

The response from HLR / VLR is analysed. 

Routeing address and call type being interpreted. The next route or terminating access is being selected. 

The terminating party is being alerted. Waiting for the call to be answered by terminating party. 

The GSM supplementary service call forwarding is invoked if necessary. 

Exit events: 

Call is accepted and answered by terminating party. 

An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the 
call setup to the MSC/GMSC was not successful. 

Calling party abandons the call - this leads to the T_Abandon DP. 

The terminating access is busy in the VMSC or a busy indication is received from the destination exchange in 
the GMSC - this leads to the T_Busy DP. 

Not reachable event detected or failure of attempt to select the route for the terminating leg in GMSC or the MS 
cannot be reached in the VMSC - this leads to the T_Busy DP. 

If no reply timer expires and DP T_No_Answer is armed - this leads to the T_No_Answer DP. 

4.4.3.1.1.3 T_Active 

Entry events: 

Indication that the call is accepted and answered by the terminating party. (DP T_Answer) 
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Actions: 

Connection established between originating party and terminating party. Call supervision is being provided. 

Call release is awaited. 

Exit events: 

A disconnection indication is received from the terminating party, or received from the originating party via the 
originating half BCSM. (DP T_Disconnect) 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure that means that the normal exit events for a PIC can not be met. 

4.4.3.1.1.4 T_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for PIC cannot be met. 

Actions: 

- Default handling of the exception condition is being provided. This includes general actions necessary to ensure 
that no resources remain inappropriately allocated such as: 

If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the 
relationships and indicating that any outstanding call handling instructions will not run to completion 

- The GMSC / VMSC / gsmSSF should make use of vendor-specific procedures to ensure release of resources 
within the GMSC / VMSC / gsmSSF, so that line, trunk and other resources are made available for new calls. 

Exit events: 

Default handling of the exception condition by gsmSSF/GMSC completed. 

4.4.4 Rules for Implicit Disarming of Event Detection Points' 

The following tables give the rules for implicit disarming of event detection points. 

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and respectively Terminating 
BCSM. Each table specifies which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is 
encountered, irrespective of the EDP's MonitorMode (Transparent, Notify AndContinue, or Request). 

When EDP's armed with MonitorMode 'Request' (EDP-R's) are encountered, any implicit EDP disarming shall take 
place before reporting the EDP and transiting the gsmSSF to the WFI state (if not already suspended in the WFI state). 

If the BCSM has encountered DP 0/T_Answer then an originator release must be detected as a DP 0/T_Disconnect. 

NOTE: The rules are designed for use in a Single Point of Control configuration and may require further 

enhancements if they were to be used in a Multiple Points of Control configuration. Enhancements to 
these rules in order to cover all aspects of MPC will have to be catered for in the next CAMEL Phase. 

The table entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one 
is implicitly disarmed. 

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



42 



ETSI TS 123 078 V3.3.0 (2000-01) 



Table 4.3: Implicit disarmed DPs in the 0-BCSM 



Encountered DP 


Implicit disarmed DPs 


DP4 


DPS 


DP 6 


DP 7 


DP 9 
CLeg 


DP 9 
PLeg 


DP 10 


DP4 Route Select Failure 


X 


X 


X 


X 




X 




DP5 Busy 


X 


X 


X 


X 




X 




DP6 No Answer 


X 


X 


X 


X 




X 




DP7 Answer 


X 


X 


X 


X 






X 


DP9 DisconnectC Leg 










X 




X 


DP9 DisconnectP Leg 


X 


X 


X 


X 




X 




DP10O Abandon 










X 




X 



Table 4.4: Implicit disarmed DPs in the T-BCSM 



Encountered DP 


Implicit disarmed DPs 


DP 13 


DP 14 


DP 15 


DP 17 
PLeg 


DP 17 
CLeg 


DP 18 


DP13T Busy 


X 


X 


X 




X 




DP14T No Answer 


X 


X 


X 




X 




DP15T Answer 


X 


X 


X 






X 


DP17T Disconnect P Leg 








X 




X 


DP17T Disconnect C Leg 


X 


X 


X 




X 




DP18T_Abandon 








X 




X 



4.4.5 BCSM Modelling of Call Scenarios 



This subclause describes how the BCSMs defined above are used to model GSM call scenarios. For each scenario the 
used and unused BCSMs involved in the call are shown. 

In some cases these models may have an allocation to physical nodes different from that shown. However, the physical 
separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios 
without optimal routeing. If optimal routeing is invoked the physical configurations may be different from those shown, 
but the modelling is not changed. 

CAMEL may be applied simultaneously and independently for each GSM subscriber involved in a call. This is not 
shown in these scenarios. 

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any 
other addressable subscriber. 



4.4.5.1 



Mobile Originated Call 



The O-BCSM for the call from A to B (labelled "O(A-B)") is invoked if the A-party has an active O-CSI. A control 
relationship with gsmSCF (1) will be created. 
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o 
o 



A-Party 




B-Party 



Figure 4. 5: BCSIVI Scenario for IVIobile Originated Call 



4.4.5.2 



Mobile Terminated Call at the GMSC / VMSC 



The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI (in GMSC) or 
VT-CSI (in VMSC). A control relationship with gsmSCF (1) / gsmSCF (2) will be created. 

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two gsmSCF endpoints of the 
relationships are treated independently. 

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different entities. 




CAMEL relationship 



CAMEL relationship 



A-Party 




B-Party 



4.4.5.3 



Figure 4.6: BCSM Scenario for Mobile Terminated Calls at the GMSC / VMSC 



Call Forwarding at the GMSC / VMSC 



The T-BCSM for the call from A to B (labelled "T(A-B)") is invoked if the B-party has an active T-CSI (in GMSC) or 
VT-CSI (in VMSC). A control relationship with gsmSCF (1) will be created. Following processing at the GMSC / 
VMSC the call will be extended to the VMSC serving the B-party. This VMSC may be physically integrated with the 
GMSC. 

A new call leg to a "C" party is created if: 

a GSM call forwarding supplementary service forwards the call to C. In this case O-BCSM O(B-C) is always 
invoked for the forwarding party if an 0-CSI has been received by the GMSC from the HLR; or 
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a CAMEL service in a control relationship with T(A-B) performs a CAMEL-based call forwarding by using a 
Connect information flow. In this case O-BCSM O(B-C) is created. The 0-BCSM opens a control relationship if 
the following conditions are met: 

The subscriber has an active O-CSI or there is an active N-CSI or there is an active D-CSI. 

The triggering criteria are satisfied. 

The last Connect operation included the "O-CSI applicable" flag. This flag affects to O-CSI only. 

A control relationship with gsmSCF (2) will be created. 

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated 
independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface which is 
assumed to behave in a similar way to an ISUP interface. 

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities. 




CAMEL relationship (1) 



Internal "ISUP- 
like" interface 




C-Party 



CAMEL relationship (2) 




o 
o 



B-Party 

"surrogate" 



Figure 4.7: BCSIUI Scenario for Call Forwarding at the GMSC / VMSC 



4.5 



Procedures for CAMEL 



The SDLs in this specification illustrate how CAMEL modifies the normal call handling. They do not attempt to show 
all the details of call handling in nodes that support CAMEL. Relevant parts of 3G TS 23.018 [3] apply in addition to 
these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these diagrams - 
corresponding clauses in 3G TS 23.018 [3] apply. 

Note that in some SDL processes and procedures the Release message may be sent on both an access interface and an 
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Release transaction message. 

The text in this clause is a supplement to the definition in the SDL diagrams ; it does not duplicate the information in 
the SDL diagrams. 

4.5.1 Overall SDL architecture 

The following diagram shows the overall architecture for the SDL diagrams. 
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Figure 4.8a: Outgoing case (gsmSSF relay) 
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Figure 4.8b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay) 
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Figure 4.8c: Terminating GIUISC case (gsmSSF relay) 
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Figure 4.8d: Terminating GIUISC case (direct path gsmSCF to gsmSRF or assist with relay) 
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Figure 4.8e: Terminating VIUISC case (gsmSSF relay) 
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Figure 4.8f : Terminating VIUISC case (direct path gsmSCF to gsmSRF or assist with relay) 
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Figure 4.8g: Assisting case 



4.5.2 Handling of mobile originated calls 



4.5.2.1 



Handling of mobile originated calls in the originating MSC 



The functional behaviour of the originating VMSC is specified in 3G TS 23.018 [3]. The procedures specific to 
CAMEL are specified in this subclause : 

- Procedure CAMEL_OCH_MSC_INIT, 

- Procedure CAMEL_OCH_MSC_ANSWER, 

- Procedure CAMEL_OCH_MSCl, 

- Procedure CAMEL_OCH_MSC2, 

- Procedure CAMEL_OCH_MSC_DlSCl, 

- Procedure CAMEL_OCH_MSC_DISC2, 

- Procedure CAMEL_OCH_MSC_DISC4, 

- Procedure CAMEL_OCH_ETC, 

- Procedure CAMEL_OCH_CTR, 

- Procedure CAMEL_Start_TNRy, 

- Procedure CAMEL_Stop_TNRy. 
Procedure CAMEL_Store_Destination_Address 

The procedure Send_Access_Connect_If_Required is specified in 3G TS 23.018 [3]. 

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC_INIT, 
CAMEL OCH ETC, CAMEL OCH ANSWER and CAMEL Store Destination Address. 
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4.5.2.1 .1 Actions of the MSC on receipt of lnt_Error 

The MSC checks the default Call Handling parameter in the relevant CSI. 

If the default call handling is release call, a Release is sent to the MS and an Abort to the VLR. The MSC then releases 
all call resources and the procedure CAMEL_OCH_MSC_INIT ends. 

If the default call handling is continue call, the MSC continues processing without CAMEL support. It sends 
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .2 Actions of the MSC on receipt of lnt_Continue 

The MSC continues processing without any modification of call parameters. At DP_Analysed_Information it sends 
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .3 Actions of the MSC on receipt of lnt_Continue_With_Argument 

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the 
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the 
Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

4.5.2.1 .4 Actions of the MSC on receipt of lnt_Connect 

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters 
with the received information. The MSC then sends a PROGRESS message to the MS. Call parameters which are not 
included in the Int_Connect message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

At DP_Analysed_Information the MSC sets the O-CSI suppression parameter, sends a Send Info For Outgoing Call to 
the VLR and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .5 Actions of the MSC on receipt of lnt_Release_Call 

A Release is sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause 
received in the Int_Release_Call is used. The MSC then releases all call resources and the procedure 
CAMEL_OCH_MSC_INIT ends. 

4.5.2.1 .6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER 

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays 
the destination address to the gsmSSF in the Int_DP_0_Answer message. 

NOTE: The sending of e-parameters by the gsmSCF after receiving the DP_0_Answer indication may be to late. 

4.5.2.1 .7 Action of the MSC in procedure CAMEL_OCH_ETC 

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting_Answer state until it 
receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for 
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is 
between PLMNs. 

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 

Message (ANM). 

If a Progress message is sent towards the MS the progress indicator shall indicate "In Band Information". 
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4.5.2.1.8 



Action of the MSC in procedure CAMEL_Store_Destination_Address 



The Int_Store_DA message carries the value of the global variable Destination address and the parameters OR and 
Forwarding received in the procedure call. 
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Figure 4.9a: Procedure CAIUIEL MO_Dialled_Services (sheet 1) 
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Figure 4.10a: Procedure CAI\flEL_OCH_IVISC_INIT (sheet 1) 
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Procedure CAMEL OCH MSC INIT 
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Figure 4.10b: Procedure CAIVIEL_OCH_IVISC_INIT (sheet 2) 
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Procedure CAMEL_OCH_MSCJNIT 
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Figure 4.10d: Procedure CAIVIEL_OCH_IVISC_INIT (sheet 3) 
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Procedure CAMEL_OCH_MSCJNIT 
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Figure 4.1 Oe: Procedure CAIVIEL_OCH_IVISC_INIT (sheet 4) 
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Figure 4.11a: Procedure CAI\/IEL_SDS_l\/IO_lnit (sheet 1) 
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Figure 4.11b: Procedure CAI\/IEL_SDS_IVIO_INIT (sheet 2) 
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Figure 4.12a: Procedure CAI\flEL_NDS_l\flO_INIT (sheet 1) 
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Figure 4.12b: Procedure CAI\flEL_NDS_l\flO_INIT (sheet 2) 
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Procedure CAMEL_OCH_MSC_ANSWER 
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Figure 4.13a: Procedure CAIVIEL_OCH_IVISC_ANSWER (sheet 1) 
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Figure 4.14a: Procedure CAIVI EL_0CH_IVISC1 (sheet 1) 
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Procedure CAMEL OCH MSC1 
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Figure 4.14b: Procedure CAIVI EL_0CH_l\flSC1 (sheet 2) 
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Procedure CAMEL OCH MSC1 
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Figure 4.14c: Procedure CAMEL_0CH_MSC1 (sheet 3) 
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Procedure CAMEL OCH MSC2 
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Figure 4.15a: Procedure CAI\flEL_0CH_IUISC2 (sheet 1) 
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Procedure CAMEL OCH MSC2 
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Figure 4.15b: Procedure CAIVIEL_0CH_l\flSC2 (sheet 2) 
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Figure 4.15c: Procedure CAI\flEL_0CH_IUISC2 (sheet 3) 
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Procedure CAMEL_0CH_MSC_DISC1 
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'Modify call 
parameters with 



result:= 
CAMEL_ 
handling 




Figure 4.16a: Procedure CAIVIEL_0CH_l\flSC_DISC1 (sheet 1) 
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Procedure CAMEL_0CH_MSC_DISC2 

/* Procedure in the MSC perform ^ 
handling for a call release 7 ] 



No 




Signals to/from the left are 
to/from the BSS orthe process 
MTGMSC; signals to/from 
the right are to/from the gsmSSF if 
not otherwise stated. 



1(2) 



result:= 

normaL 
handling 



lnt_DP_ 

_0_Disconnefct 
/* legld = 2// 



/ DP_ \ 
O Disconnect 2 




> Release 



lnt_DP_ 
0_Disconn 
/* legld 




Call 



Int error 



Int Connect 



Modify call 
parameters with 



ion 



Int Error 



. DP- 
P_Disconnect; 



Int Continue 



'Modify call 
barameters with ^ 
re ceived informati on' 



Release 



result:= 
CAMEL_ 
handling 



Int Release Call 




To process 
CAMEL_ 
Reconnected_ 
Call VLR 



Send Info For: 
ReconnectecrCall 



result:= 
CAMEL_ 
handling 



/ Wait_For 
Reconnected 
\ Call 2 




From process 
CAMEL_ 
Reconnected_ 
Call VLR 



Send Info For 
Reconnecrad Call 
Negative Resp onse 



lnt_0_Exception 



From process 
CAMEL_ 
Reconnected_ 
Call VLR 



Send Info For 
Reconnected Call 
Ack X 



Release 



Answer Received 
False 



result: 
CAMEL handlii 



Result:= 
reconnect 



ng 





Figure 4.17a: Procedure CAIVIEL_0CH_l\flSC_DISC2 (sheet 1) 
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Procedure CAMEL OCH MSC DISC2 



iProcedure in the M SC perform., 
ih and ling for a call re lease 



P_0_Dlsco nnect. 



lnt_Establlsh_ 
Temporary_ ■ 
Connection 



lnt_Connect_T) 
Resource 




Result:- 
re lease 



2(2) 



Signals to/lrom the rig ht are to/from 
the gsmSSF 11 not otherwise stated. 



Figure 4.17b: Procedure CAIVIEL_0CH_I\/ISC_DISC2 (sheet 2) 
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Procedure CAMEL_0CH_MSC_DISC4 

r Procedure in the MSC perform 
CAMEL handling for a call release *} 





Int DP O Abandon 



bP_0_Abando 



Int continue 



7 




1(1) 



/* Signals to the right are to 
the gsmSSF 7 



Figure 4.18a: Procedure CAIVIEL_0CH_l\flSC_DISC4 (sheet 1) 
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Procedure CAMEL OCH ETC 



Procedure in the MSC 
to handle a temporary 
connection 



1(3) 



Signals to/from the left are to/fromL 

the BSS; 

signals to/from the right are 

to/from thegsmSSF; 

if not otherwise stated. 



Initial 
Address 



^end_Alerting 
lf_Required 



[ Wait_For_ ] 
Assisting_ACI\/) 



To CAME L_ 

AssistingLMSC 

orSRF 



Procedure defined 
in GSM 03.18 



> Release 



True 




In t_D P_0_bi^co nn ect 
neglD7 / 



Waii_For_Di sc on ripct_ 
Foilward_Connection 



lnt_Disconnect_ 
Forward Connection 



Release 



To CAMEL_ 

AssistingMSC 

orSRF 



Result:= 
pass 




Release 



FromCAMEL_ 
AssistingMSC 
orSRF 



Int ETC Fail 



False 



Int DP O Abandon 



Result:= 
pass 



[^P_0_Abandon 




Int contin 



Release 



To CAME L_ 

AssistingMSC 

orSRF 



Result:: 
fail 




Figure 4.19a: Procedure CAI\flEL_OCH_ETC (sheet 1) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



71 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL OCH ETC 



Procedure in the M SC , 
to handle a tern porary 
connection 



Address 
Com plete 




Procedure defined > 
inGSM 03.18 i 



Yes 

Send_Access_ 
Connect_ 
IfRequired 



Wai1_For_ 
AssistingACM 



Progress 



Progress 



lnt_Temporary\ 
Connection 
Established / 



Te mporary_ 
Con nection_ 
Established 



2(3) 



Signals to/from the left are to/from 

the BSS; 

signals to/from the right are 

to/from the CAM EL_Assisting_MSC or SRF 



K 




I Procedure defined 
^inGSM 03.18 



Figure 4.19b: Procedure CAIVIEL_OCH_ETC (sheet 2) 
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Procedure CAMEL_OCH_ETC 

Procedure in the MSC 
to handle a temporary ^ 
connection 



3(3) 



Signals to/from the left are to/fromL 

the BSS; 

signals to/from the right are 

to/from thegsmSSF; 

if not otherwise stated. 



TemporaryConnectionEstablished 
Wait_For_Assisting_Answer 




Release 



false 



True 

lnt_DP_0\ 
Disconnect / 
/•leglPy / 



Waii_For_Disconriect_ 
Forward Connection 



lnt_TC_ 
Released 



lnt_DP_0_ 
Abandon 



Result:: 
pass 



FromCAMEL_ 
AssistingMSC 
orSRF 



ToCAMEL_ 

AssistingMSC 

orSRF 



lnt_Disconn^t_ 
Forward_ \ 
Connection \ 



lnt_TC_ 
Released 



Release 



bP_0_Abandoji 

\ / 




Result:: 
pass 



Int contin 




Release 



Result:: 
fail 



To CAMEL_ 

AssistingMSC 

orSRF 




Figure 4.19c: Procedure CAI\flEL_OCH_ETC (sheet 3) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating M SC 
to handle a ConnectTo Resource "■ 
operation ' 



lnt_SRF_ 
Con nection_ 
Failure 



lnt_CTR_Failed 



Result:- 
pass 




lnt_lnvoke_ 
SRF 



Await_SRF_ 
_lnitialisation 



lnt_SRF_ 
Connected 



Connect SRF to 
the call 



Send_Alerting_ 
1 1_ R e q u i re d 




1(4) 



Signals to/fro m the left are K 

to/from the BSS; ^ 

signals to/from the right are to/from 
the gsmSSF if not otherwise stated 



I Procedure d efined 
^in GSM 03.18 



Send_Access_ 

Connect_lf_ 

required 



I Procedure defined 
^in GSM 03.18 



lnt_SRF_Connected 



relay 



Figure 4.20a: Procedure CAI\flEL_OCH_CTR (sheet 1) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating IVISC 
to handle a Connect To Resource ^ 
operation 



Signals to/from the left are K 

to/from the BSS; 

signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



2(4) 



Relay 




lnt_Disoonriect_ 
Forward^ \ 
_ConnectioiiX 



W_DisoonnW ;^^SRF 



/Await_SRF_^\ 
Disconnection^ 
\ Continue ,' 



FromSRF 



Int SRF Released 



lnt_DP_0_^ 
Disconnect 
/* leglD */ / 



Result:= 
pass 




lnt_DP_0_ 

Abandon 

/*leglD*/ 



Result:= 
pass 



To SRF 



_^^ 



DP O Abandoh 




Int contin 



Result:: 
fail 




lnt_DP_0 
Disconnect 

i/*legipv 



Waif For Disconnect 
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lnt_DP_0_ 
Abandon 
r legip V 



Fotward_Conn action 



- DP O Abandon 



\ 



/ 



Int Disconnect .^ ^■./^ 

FoTward donnection InLcontini^e 



lnt_Disconnect_ Wait_For_Disconriect_ 
SRF / Forward Connection 



/Awal_SRF_\ 

disconnection^ 
\ Active T 



lnt_Disconpect_ 
Forward Connection 



lnt_SRF_ 
Released 



Result : 
Pass 




IntDisconrfect 
SRF / 
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Disconnection ! 
\ Fail / 



To SRF 



Figure 4.20b: Procedure CAIVIEL_OCH_CTR (sheet 2) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating M SC , 
to handle a Connect To Resource "■ 
operation ' 



3(4) 



Signals to/from the rig ht are to/from K 
the gsmSSF. 

Signals to/from the left are to/from 
the external SR F. 



Relay 



CAP_Play_ 
An n u nc e m enj 



CAP_Prompt_ / 

And_Collect_/^ 

User_lnformaticK! 



CAP_Specialized_ 
>Ressource_R3port 



CAP_Prompt_ 
>And_Collect_ 
User_lnform ation 
ack 



CAP_Play_ 
An n u nc e m er) t 



CAP_Prompt, 
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Relay 



Figure 4.20c: Procedure CAMEL_OCH_CTR (sheet 3) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating IVISC 
to handle a Connect To Resource ^ 
operation 



Awa|t_SR F_l n iti alisktion 



Release 



True 




lnt_DP 0_Lfeconnect 

AleglDV / 



Int Disoonnetet SRF ToSRF 



/AwaLSRF_^ 
ibisconnection 
\ Active 



lnt_SRF_ 
Released 



iFromSRF 



Result:= 
pass 




4(4) 



Signals to/from the left are i \ 

to/from the BSS; 

signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



False 



Int DP O Abandon 



_Abanc 



[{)P_0_Abandoh 



Int contin 



Int Disoonnefet SRF ToSRF 



/Await_SRF_ 
Disconnection 
\ Fail 



lnt_SRF_ 
Released 



.FromSRF 



Result:= 
fail 




Figure 4.20d: Procedure CAIVIEL_OCH_CTR (sheet 4) 
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Procedure CAMEL_Start_TNRy 



iProdedure in MSC to start; 
ittie timer TNRy 




1(1) 




Start TNRy with 
default value 



Figure 4.21a: Procedure CAI\flEL_Start_TNRy (sheet 1) 
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Procedure CAMEL_Stop_TN Ry 

Procedure in the MSC; 
to stop the timer TNRy 



1(1) 




Figure 4.22a: Procedure CAI\flEL_Stop_TNRy (sheet 1) 
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Procedure CAMEL Store Destination Address 



1(1) 



Procedure in the MSC to 
stae the destination address^ 
'for an originating call leg, 
'roaming ieg or forwarding leg 



Signals to the right 
are to the gsmSSF 




Procedure CAMEL_Store_Destination_Addres; 
FRAR IN OR, Forwarding 



lnt_Store_DA \ 
(Destination addres^, 
OR, Forwarding) / 




Figure 4.23a: Procedure CAI\flEL_Store_Destination_Address (sheet 1) 



4.5.2.2 



Handling of mobile originating calls in the originating VLB 



The functional behaviour of the originating VLR is specified in 3G TS 23.018 [3]. The procedure specific to CAMEL 
are specified in this subclause : 

- Procedure CAMEL OCH VLR 
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Process CAMEL Reconnected Call VLR 



Procedure CAMEL OCH VLR 



Procedure in the VLR ' ■ 

I to handle an outgoing call stup 



Result:- 
tail 




Wait_for_ 
SIF0C_2 

















N Abort 


^v Send Info 
y For Outgoing 
/ Call 



Result:- 
pass 




1(1) 



Signals to/from the left are i 
to/from the MSC 



Figure 4.24a: Procedure CAI\flEL_OCH_VLR (sheet 1) 
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Process CAMEL Reconnected Call VLR 



Process in the VLR 

'to tiandle Sencl_lnfoi i 

'For_Reconnected_Call, 



Send Info For 
Reconnected 
C ail Ack 



Send Info For 
>Reconnected 
Call 




1(1) 



Signals to/from the left areL 
to/from the MSC. 



'Check ODB and SS barri 
"i Specified In GSM 03.18 



Set errors 
Gaii barred 



Send Info For 
Reconnected ( 
Negative Resp 



Figure 4.25a: Process CAMEL_Reconnected_Call_VLR (sheet 1) 



4.5.3 Retrieval of routeing information 



4.5.3.1 



Retrieval of routeing information in the GMSC 



The functional behaviour of the GMSC is specified in 3G TS 23.018 [3]. The procedures specific to CAMEL are 
specified in this subclause : 

- Procedure CAMEL_Set_ORA_Parameters 
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- Procedure CAMEL_MT_GMSC_INIT 

- Procedure CAMEL_MT_GMSC_ANSWER 

- Procedure CAMEL_MT_GMSC_DISC1 

- Procedure CAMEL_MT_GMSC_DISC2 

- Procedure CAMEL_MT_GMSC_DISC4, 

- Procedure CAMEL_MT_GMSC_DISC5, 

- Procedure CAMEL_MT_GMSC_DISC6 

- Procedure CAMEL_MT_CTR, 

- Procedure CAMEL_MT_ETC 

- Procedure CAMEL_Start_TNRy, 

- Procedure CAMEL_Stop_TNRy. 

- Procedure CAMEL_MT_GMSC_Notify_CF 

The procedure Send_ACM_If_Required is specified in 3G TS 23.018 [3]. 

The following paragraphs gives details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT. 

4.5.3.1 .1 Action of the GMSC on receipt of lnt_Release_Call 

An ISUP_Release is sent to the originating exchange and resources are released. 

4.5.3.1 .2 Action of the GMSC on receipt of lnt_Error 

The GMSC checks in T-CSl the default Call Handling parameter. 

If the default call handling is release call, an lSUP_Release is sent to the originating exchange. The MSC then releases 
all call resources and the procedure CAMEL_MT_GMSC_1N1T returns result=fail. 

If the default call handling is continue call, the MSC continue call handling without CAMEL support. 



4.5.3.1.3 



Action of the GMSC on receipt of lnt_Continue 



If a FTN has been stored the information received from HLR is used to overwrite corresponding call parameters. Note 
that the MSISDN is replaced by the FTN as the Called party number. The redirection counter is incremented. 

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR. 
The Send Routing Info includes an indication which CAMEL Phases are supported by the GMSC/gsmSSF. 



4.5.3.1.4 



Action of the GMSC on receipt of lnt_Continue_With_Argument 



If an FTN has been stored, the information received from HLR is used to overwrite corresponding call parameters. The 
MSISDN is replaced by the FTN as the Called party number. The redirection counter is incremented. 

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR. 
The Send Routing Info includes an indication which CAMEL phases are supported by the GMSC/gsmSSF. 

The MSC shall replace the call parameters by the information received in the Int_Continue_With_Argument message. 
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1 999) 83 ETSI TS 1 23 078 V3.3.0 (2000-01 ) 

4.5.3.1 .5 Action of the GMSC on receipt of lnt_Connect 

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party number, 
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for 
mapping see 3G TS 29.078 [5]): Calling Partys Category and Generic Number. If received, the Announcement 
Suppression Indicator is stored. The further processing is described in subclause 4.5.3.1.3 with the addition that the 
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message. 

If: 

the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored ISUP Called 
party number, i.e. the MSISDN; and 

a CUG active indication was received from the HLR ; and 

CUG information was received in the ISUP_IAM for the incoming call, 

then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and all 
resources are released. 

Otherwise the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for mapping 
see 3G TS 29.078 [5]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID, 
Redirecting Party ID, Announcement Suppression Indicator, and Redirection Information. Call parameters that are not 
included in the Int_Connect message are unchanged. 

As a network operator option loop prevention mechanisms may cause the redirection information to be ignored or 
modified (e.g., if the Redirection counter has been decreased). 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

4.5.3.1 .6 Action of the GMSC on receipt of Send_Routeing_lnfo Negative Response (at 
state Wait_For_Routeing_lnfo_2) 

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received 
from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed. 

4.5.3.1 .7 Action of the GMSC on receipt of Send_Routeing_lnfo ack with MSRN (at state 
Wait_For_Routeing_lnfo_2) 

An ISUP_IAM with the MSRN as Called party number is constructed. 

4.5.3.1 .8 Action of the GMSC on receipt of Send_Routeing_lnfo ack with FTN (at state 
Wait_For_Routeing_lnfo_2) 

The information received from HLR is used to overwrite corresponding call parameters (for details see 
3G TS 23.018 [3]). The redirection counter is incremented. 

4.5.3.1 .9 Action of the GMSC on receipt of Send_Routeing_lnfo ack with 0-CSI and FTN 
(at state Wait_For_Routeing_lnfo_2) 

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is 
incremented. The Called Party Number is set to FTN. 

4.5.3.1.10 Action of the GMSC in procedure CAMEL_MT_ETC 

In procedure CAMEL_MT_ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_Answer state until it 
receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for 
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is 
between PLMNs. 
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NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 

Message (ANM). 

If a Progress message is sent towards the MS the progress indicator shall indicate "In Band Information". 

4.5.3.1 .1 1 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify_CF 

The Forwarding reason is taken from the Send Routeing Info ack (for early call forwarding) or the Resume Call 
Handling (for Optimal Routeing of Late Call Forwarding). 

The Int_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered 
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report_BCSM message which 
it sends to the gsmSCF. 
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Procedure CAMEL_Set_ORA_Parameters 

/•Procedure h the GMSC ■ f^ 

to set CAMEL param eters for I 

the procedure Obtain_Routeing_Address. *■/ V 



i(i: 




No 
Allocate Call 
reference numbter 



Yes 




Figure 4.26a: Procedure CAI\flEL_Set_ORA_Parameters (sheet 1) 
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Procedure CAMEL MT GMSC INIT 



Process in the GMSC 

to perlorm CAMEL handling "■ 

for a terminating call request ' 



I nt_ I n vo k e 
gsmSSF 
|(T-CSI) 



r 



gsm SSF_lnvoked , 



CAMEL information 
Received in SRIack? 









T-CSI 


T-CSI 


T-CSI 


T-CSI 


0-CSI 








0-CSI 






FTN 






FTN 







Set 
CSUT-CSI 



Store 0-CSI 



Set 
CSI. T-CSI 



Set 
CSUT-CSI 



Store 
0-CSI S FTN 



FTN 
0-CSI 



Set 
CSUO-CSI 



set redirection 
Information 



Result:- 
FTN 




1(8) 



Signals to/from the right are to/from 
the gsmSSF 




Result:^ 
Fail 




Figure 4.27a: Procedure CAIVIEL_IVIT_GIVISC_INIT (sheet 1) 
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Procedure CAMEL_MT_GMSC_INIT 

Process in the GMSC 

to perform CAMEL handling 

for a terminating cail request 



/ wait_for_ 
gsimSSF_lnvokdd 




Ani;wer_Receive(il 
Faise 



lnt_DP_Terrnination_ 
attempt_Aut0rized 



DP_Terminatio 
attempt_ 
Auto rized _ 



2(8) 



Signais to/from the ieft are to/from\ 
the orginating exchange; 
signais to/from the right are to/from 
the gsmSSF 



>Release 



lnt_T_Except)on 



Result:= 
aborted 




Figure 4.27b: Procedure CAIVIEL_IVIT_GI\flSC_INIT (sheet 2) 
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Procedure CAMEL_MT_GMSCJNIT 

Processin the GMSC 

to perform CAMEL handling^ 

for a terminating call request 



Int Continue 



Parameters present? 
Yes^-"^^ No 



reci 



Modify call 
[parameters witli 
ived informati on' 




SetT-CSI 
suppression 



CLLMT_ 
GMSC 



Send 

Routeing 

lnf_o_ 



Wair_For_ \ 
_Routeing_ ! 

^ Jnfo_2_/' 



Yeis 



Modify call 

parameters 

with received 



inforn^ation. 



Yes 



Set redirection 
information 



, See GSM 23.081 



, To HLR 



DPTerminatioh 
_Attempt_ ! 



Signals to/from the left are to/from| 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 



3(8) 



Int Conned 




Send_ACM_ 
lf_Required 



J)estinati 
,Number= 
5 ISDN 




Origins 

Called^arty Subscribed 

Td^CUO? 



-No- 



No 



Modify call 

parameters 

with received 

information 



Desti 



FTN:= 
nation Routi 
Address 



ng 



Result:: 
FTN 




Procedure defined 
in 3GTS 23.018 




Yes 

iGirl 
"^^t^eived in 
incoming call? 

Yes 



lnt_Except)Oi 



Result:: 
fail 




Figure 4.27c: Procedure CAI\flEL_l\flT_GI\flSC_INIT (sheet 3) 
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Procedure CAMEL_MT_GMSCJNIT 

Processin the GMSC 

to perform CAMEL handling^ 

for a terminating call request 



Release 



lnt_DP_ \ 
T Abandory 



C)P_T_Abandoiti 



Int continiffi 



Result:= 
aborted 




D:P_Terminatioh_ 
! Attempt_ i 
\ Authorised / 



Int ReleaseCal 



4(8) 



Signals to/from the left are to/fromi \ 

the originating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 



Int Error 



No 




Result:= 
fail 




Default Call 
Handling = Continue 
Call? 



Figure 4.27d: Procedure CAIVIEL_IVIT_GI\flSC_INIT (sheet 4) 
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Procedure CAMEL MT GMSC INIT 



Process in the GMSC 

to perlorm CAMEL handling "■ 

for a terminating call request ' 



l|nt_Establish_ 
Temporary__ < 
Connection 



3AMEL MT ETC 




5(8) 



Signals to/from the right are to/from 
the gsmSSF. 



DP_Term inationAttem ptAuthorised 
DP_T_Busy 



lnt_Connect_TX 
Resource \ 



CAMEL MT CTP 



Result:- 
fail 




Figure 4.27e: Procedure CAIVIEL_IVIT_GIVISC_INIT (sheet 5) 
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Procedure CAMEL_MT_GMSCJNIT 

Processin the GMSC 

to perform CAMEL handling^ 

for a terminating call request 



Wait_^For__ 

Routeing_ 

Info 2 



Send Routeirig 

Info <^- - -FromHLR 

Negative Re^onSa 



Jause^ 

Absent , 

Subscriber? 

Yes 



lnt_DP_T_Busy 



DP T Busy 



No 



lnt_DP_ ^ 
T Abandon , 



/ \ 

[OP T Abandon 



Int contin 



Result:= 
fail 




6(8) 

Signals to/from the right are to/from|\ 

thegsmSSF; 

if not otherwise stated. 



lnt_Releas^_Call 



Result:= 
Fail 




Figure 4.27f: Procedure CAI\flEL_l\flT_GI\flSC_INIT (sheet 6) 
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Procedure CAMEL MT GMSC INIT 



Process in the GMSC 

to perlorm CAMEL handling "■ 

for a terminating call request ' 



Send Ro uteing 
Info Ack / 

r FTN 7 ^ 



Set redirection 
information 




Wait_For_ 
_Routeing_ 



Send Routeing , 
Info Ack / 

r FTN, 0-CSI T 



Store 0-CSI 



7(8) 



Signals to/from the left are to/from 

the orginating exchange; 

signals to/from the right are to/from 

the gsmSSF; 

if not otherwise stated 



Sen d Routeing 
Into Ack 4 

r MSRN -/ 



Result:- 
MSRN 




Figure 4.27g: Procedure CAIVIEL_IVIT_GIVISC_INIT (sheet 7) 
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Procedure CAMEL MT GMSC INIT 



Processin the GMSC 

to perform CAMEL handling^ 

for a terminating call request 



> Release 



Int T Abandon 



P_T_Abandoiji 



Int contin 



Result:= 
aborted 




DP_T_busy 



Signals to/from the left are to/froml\ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not othenwise stated. 



8(8) 



Int Rele 



Result:= 
fail 




Int Error 



I 



Int Continue 



Int Connesft 



lnt_T_Except)on 



Result:: 
fail 





Figure 4.27h: Procedure CAIVIEL_IVIT_GI\flSC_INIT (sheet 8) 
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Procedure CAMEL_MT_GMSC_ANSWER 

r Process in the GMSC 
to handle a ] 

terminating call request 7 



1(1) 



no 



Result:= 
pass 




/* Signals to/from the left are to/froml 
the originating exchange; 
signals to/from the right are to/from 
the terminating exchange if not 
otherwise stated. */ 




lnt_DP_T_AnBwer , to gsmSSF 



Anpwer Receivec 
True 



DP T Answer 



lnt_Release - - ifromgsmSSF 



Release 



from gsmSSF r |lnt_contin 



Release 



No 




red 



Modify call 
Parameters with 



Result:= 
fail 



Result:: 
pass 






Yes 



Answer Receivec 
False 



Result:= 
reconnect 




Figure 4.28a: Procedure CAIVIEL_IVIT_GIVISC_ANSWER (sheet 1) 
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Procedure CAMEL_MT_GMSC_DISC1 

r Process in the GMSC 
to handle a ] 

terminating call request 7 



1(1) 



/* Signals to/from [^ 

the right are to/from the gsmSSF if 
not otherwise stated. 7 



Mo 



Int Error 




Int Release Call 



Yes 

lnt_DP_ \ 
T_Disconnec^ 
/* legld = 1 /7 

/ DP_ \ 
t Disconnect 1 



Int Continue Release 



lnt_DP_ \ 
Pargmeters pre^nt?'! Di scon nee 



No 



Yes 



/* legld 



Modify call 
barameters witl|i f 
re ceived inform. 



on'i DP^ \ 
'T_Disconnecti 



To destination 
exchange 
orMT CF MSC 



Release 



No 



Int Continde 




Int Error 



'Modify call 

parameters with 

ni deived informati on' 



Result:= 



normaLhandling CAMELHandling 



Result:= 





From destination 
exchange or process 
MT CF MSC 



Int ReleaseCal 



Figure 4.29a: Procedure CAIVIEL_IVIT_GI\flSC_DISC1 (sheet 1) 
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Procedure CAMEL_MT_GMSC_DISC2 

r Process in the GMSC 
to handle a ] 

terminating call request 7 



1(2) 



-Nil 



Result:= 
riormaLhandling 





/* Signals to/from ^ 

the left are to/from the 

originating exchange; 

signals to/from 

the right are to/from the gsmSSF if 

not otherwise stated. V 



lnt_DP_ 
TDi scon nee 
r legld = 2/1 



I DP_ 
t Disconnect 



Int Conned Int Error 



Int Release Call 'Int Continue 



Release 



Answer Received 
False 



Prargmeters pr^nt? 
No T Yes 



Modify call 
parameters with 



Release 



ion 



Result:= 
reconnect 





'Modify call 
parameters witfi 
re ceived inform. 



Result:= 
OAMEL handlirl 



No 




Figure 4.30a: Procedure CAIVIEL_l\flT_GI\flSC_DISC2 (sheet 1) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



97 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL MT GMSC DISC2 



Process in the GMSC ^ 
to handle a '^ 

terminating cail request 



lnt_Establish_ / 
Temporary_CorrriectJon 



CAMEL_MT_ETC 



pP_T_Disconnect_2 



i'DP_T_Disconnect_2'i 




lnt_Connect_ 
To_Res source 



CAMEL_MT_CTR 




2(2) 



Signais to/from \ 
the right are to/from i 
gsmSSF. 



Figure 4.30b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2) 
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Procedure CAMEL_MT_GMSC_DISC4 

r Procedure in the GMSC 
to handle a ] 

terminating call request 7 



1(3) 



Int Conned 



Modify call 
[parameters with 
l\/ed informati on 



Result:= 
reconnect 




-No- 



Result:: 
fail 





Signals to/from the left are to/fromi \ 
the orginating exchange; 
signals to/from the right are to/from 
thegsmSSF. 



j DP_T_Busy 



Int Continue 



Int Error 



Int Release Call 



ase_C. 



Result:= 
fail 




Figure 4.31a: Procedure CAIVIEL_l\flT_GIVISC_DISC4 (sheet 1) 
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Procedure CAMEL MT GMSC DISC4 



Procedure in the GMSC , 
to handle a 
terminating call request 



DPTBusy 



lnt_Establish_ 
Temporary_ ■ 
Connection 



;AMEL MT ETC 



lnt_Connect_X( 
Resource 



CAMEL MT CTF 




Result:- 
fail 




2(3) 



Signals to/from the right are to/from 
the gsmSSF 11 not otherwise stated. 



Figure 4.31b: Procedure CAIVIEL_IVIT_GIVISC_DISC4 (sheet 2) 
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Procedure CAMEL_MT_GMSC_DISC4 

r Procedure in the GMSC 
to handle a ] 

terminating call request 7 



i DP_T_Busy I 



> Release 



Int DP T Abandon 



P_T_Abandoiji 



Int contin 



Result:= 
fail 




3(3) 



Signals to/from the left are to/fromi \ 
the orginating exchange; 
signals to/from the right are to/from 
thegsmSSF. 



Figure 4.31c: Procedure CAIVIEL_l\flT_GIVISC_DISC4 (sheet 3) 
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Procedure CAMEL MT GMSC DISCS 



Process in the GMSC 
to handle a 
terminating call request 



No 



Result:= 
continue 




Release 



To process DRA resu 

MTCFMSC "^^Forward 




Int Conned 



Modify call 
barameters with 



ilion 



Result:= 
reconnect 




Yes 



No 



Release 



DP_T_No_Ansv\^er 



Int Continue Int Error 



lnt_T_Except)on 



Result:= 
release 



Result:= 
release 





1(3) 



Signals to/from the right are to/froml 

thegsmSSF; 

if not otherwise stated. 



To process 
MT CF MSC 



Int Release Call 



Figure 4.32a: Procedure CAIVIEL_l\flT_GI\flSC_DISC5 (sheet 1) 
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Procedure CAMEL MT GMSC DISCS 



Process in the GMSQ 
I to handle a 
I terminating call request 



DP T No Answer I 



lnt_Establish_ 

Temporary_ 

Connection 



CAMEL_MT_ETC 



D P_T_No_Answer 



lnt_Connect_To/ 
Resource \ 




CAMEL MT CTR 



No 




Yes 




Result:- 
release 


■' 








2(3) 



Signals to/from the right are to/trom 
the gsmSSF if not otherwise stated. 



Figure 4.32b: Procedure CAIVIEL_IVIT_GI\flSC_DISC5 (sheet 2) 
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Procedure CAMEL MT GMSC DISCS 



Process in the GMSC 
to handle a 
terminating call request 



I \ 

Dp T No Answer 



> Release 



Int DP T A^ndon 



[|)P_T_Abandoi 



Int contin 



Result:: 
fail 




3(3) 



Signals to/from the left are to/fromi \ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 



Figure 4.32c: Procedure CAIVIEL_l\flT_GIVISC_DISC5 (sheet 3) 
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Procedure CAMEL MT GMSC DISC6 



r Process in the GMSC 

to handle a 

terminating call request 7 



No 



Result:= 
continue 




gsmSS 
invoked^ 

Yes 



Int DP T A^ndon 



lpP_T_Abandon 

\ , / 



Int contin 



Result:: 
fail 




1(1) 



/* Signals to/from the right are to/from[ 

thegsmSSF; 

if not otherwise stated. 7 



Figure 4.33a: Procedure CAIVIEL_l\flT_GIVISC_DISC6 (sheet 1) 
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Procedure CAMEL_MT_ETC 

Procedure in the GMSC 

to handle a temporary ] ^ 

connection ,' 



Initial 
Address 



Send_ACM_ 
lf_Required 



[ Wait_For_ \ 
Assisting_ACI\/) 



> Release 



True 




lnt_DP_T Disconnect 
/*leglD7 



Waii_For_Di sc on ripct_ 
Foilward_Connection 



lnt_Disconnect_ 
Forward Connection 



Release 



To CAMEL_ 

AssistingMSC 

orSRF 



Result:= 
pass 




1(3) 



Signals to/from the left are to/froml 
the originating exchange; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. 



To CAME L_ 
AssistingLMSC 
or SRF. 



Procedure defined 
in GSM 03.18 



Release 



FromCAMEL_ 
AssistingMSC 
or SRF 



Int ETC Fail 



False 



Int DP T Abandon 



Result:= 
pass 



[()P_T_Abandorii 




Int contin 



Release 



To CAMEL_ 
AssistingMSC 
or SRF 



Result:: 
fail 




Figure 4.34a: Procedure CAIVIEL_IVIT_ETC (sheet 1) 
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Procedure CAMEL MT ETC 



Procedure in the GMSC, 
to tiandle a temporary 
c onnection 



Address 
Complete 



Procedure def ined' 
in GSM 03.18 




Wait_For_ 
Assis ting_ACM , 



Send_ACM_ 
lt_Required 



'Procedure detined 
'in GSM 03.18 



Progress 



lnt_Temporary\ 
Connection y 
Established y^ 

\\/ 

I Temporary_ \, 

! Connection_ 1 

.. Established /' 



2(3) 



Signals to/from the lelt are to/lrom \ 

the origrationg exchange; 

signals to/from the right are 

to/from t he CAMEL_Assisting_MSC or SRF . 




I Yes 

Send_Network_ 

Co nnect_lf _ 

Required 



'Procedure del ined 
'in GSM 03.18 



Figure 4.34b: Procedure CAMEL_MT_ETC (sheet 2) 
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Procedure CAMEL_MT_ETC 

Procedure in the GMSC 
to handle a temporary ] 
connection 



Release 




True 



lnt_DP^T_ 
Disconnect 
/*leglD*/ 



Wait_For_Disconrtect_ 
Forward Connection 



false 



lnt_DP_T_ 
Abandon 



P T Abandon 

/ 



Int contin 



Release 



Result:= 
fail 




3(3) 



Signals to/from the left are to/fromL 
the orinating exchange; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. 



TemporaryConnectionEstablished 
Wa it_Fo rAssi sti n g_A nswe r 



Release 



lnt_TC_ 
Released 



Result:: 
pass 




To CAME L_ 

AssistingLMSC 

orSRF 



FromCAMEL_ 
AssistingMSC 
orSRF 



ToCAMEL_ 
AssistingMSC 
or SRF 



lnt_Disconrn 
Forward_ \ 
_ConnacUon_ 



lnt_TC_ 
Released 



Release 



(ct 



Result:: 
pass 




Figure 4.34c: Procedure CAIVIEL_l\flT_ETC (sheet 3) 
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Procedure CAMEL MT CTR 



1(4) 



'Procedure in the GMSC to handle., 
'a C onnect To Resource operation 



Signals to/f rom the let t are [\ 

to/f rom the originating exchange; 
signals to/1 rom the right are to/lrorr 
the gsmSSF it not otherwise stated . 



lnt_SRF_ 
|Connection_ 
Failure 



lnt_CTR_Failed 




Await_SRF_ \ 
_lnitialisation / 



Connect SRF to 
the call 



Send_ACM_ 
IIRequired 




I Procedure delin ed 
'in GSM 03.18 



Send_N etwork_ 

Co nnect_l1_ 

Required 



lnt_SRF_Connec>ed 



relay 



'P rocedure delined 
'in GSM 03.18 



Figure 4.35a: Procedure CAMEL_MT_CTR (sheet 1) 
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Procedure CAMEL_MT_CTR 

Procedure in the GMSC to handle \ 
a Connect To Resource operation ] 



lnt_DP_T^ 
Disconnect 
r legip 7 X 




Result:= 
pass 




DP T Abandon 



Int continue 



Result:: 
fail 




Relay 



lnt_Disconn^t_ 
Forward_ \ 
Connection \ 



lnt_Disoonnect 
SRF 



/Await_SRF_\ 
Disconnection^ 
\ Continue 7 



'- .To SRF 



lnt_SRF_ 
Released 



From SRF 



Int SRF Released 



Result:: 
pass 



To SRF 




2(4) 



Signals to/from the left are |\ 

to/from the originating exchange; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



True 




lnt_DP_T_\ 
Disconnect 

/'legip*/ / 



False 

lnt_DP_T_\ 
Abandon / 
/* legip 7 / 



/ 



WaiLFor_Disconnect_ Ip j Abandon 
Foi?ward Connection Vf"_i_'^Danaot]i 



Int Disconnect ,„. ^„„t;„.^ 

FoTward Connection InLcontini^ 



lnt_Disoonnect Wait_For_Discontiect_ 
SRF / Forward Connection 



AwaLSR^ 

isconnection^ 
A ctive 



lnt_SRF_ 
Released 



Result : 
Pass 




lnt_Disconnect_ 
Forward__Connection 



lnt_Disconnect_ 
' SRF 



/AwaLSRF_\ 
Disconnection 
Fail 7 



To SRF 



Figure 4.35b: Procedure CAI\flEL_IVIT_CTR (sheet 2) 
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Procedure CAMEL_MT_CTR 

iRrocedure in the GMSC to handile., 
'a C onnec t To Reso urce operation, 



CAP_Rlay_ / 
Announcem era 



CAP_Play_ 
Announcemeht 



3(4) 



Sign a Is to/f rom the right are to/f rom\ 
the gsmSSF. 

Signals to/from the left are to/from 
the external SRF. 







Relay 


/ 






















on 


\ 






CAP_Prompt_ / 

And_Collect_<f 

User_lnformatiVn 


\ CAP_Speciallzed_ 
^Ressource^Report 


\ CAP_Prompt, 
\And_Collect_ 
/ User_lnform; 








ack 




/ CA P_Prompt _ 
/ And_Collect_ 
\, User Informj t 


CAP_Specializ&d_ 
Ressource RepoM 

/ 


CAP_Prompt2\ 
And_Collect_ \ 
User_lnf ormation 


\l 




1/ 


ack 
















V 




Re 


ay 


) 





Figure 4.35c: Procedure CAIU!EL_l\flT_CTR (sheet 3) 
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Procedure CAMEL_MT_CTR 

Procedure in the GMSC to handle \ 
a Connect To Resource operation ] 



True 



lnt_DP_T_Dla:onnect 

AleglDV / 



WaiLFor_Dlsconrtect_ 
Foiward Connection 



lnt_Disconnect_ 
Forward_6m n ection 



/AwaLSBFj 

pisconnectionj 
\ Ac ti ve T 



lnt_SRF_ 
Released 



4(4) 



Awat_SR F I n it! alis^tion 



> Release 




Int Di soon nam SRF ToSRF 



FromSRF 



Result:= 
pass 




Signals to/from the left are |\ 

to/from the originating exchange; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



False 



Int DP T Abandon 



P_T_Abandoiji 



>lnt continue 



Wai,t_For_Di sc on riect_ 
Fo liwa rd_Co nn ectio n 



lnt_Disconpect_ 
Forward_CQnnection 



Int Disconne>t SRFToSRF 



f 



AwaLSRF__\ 
bisconnectionj. 
Fail / 



lnt_SRF_ 
Released 



FromSRF 



Result:: 
fail 




Figure 4.35d: Procedure CAI\flEL_IUIT_CTR (sheet 4) 
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Procedure CAMEL_MT_GMSC_Notify_CF 



r Procedure in the GMSC 
to notify the gsmSSF that 
a cal I h as e nco u ntered 
conditional call forwarding */ 



lnt_DP_ \ 
T No_Answei' 

(CF) / 




/* Signals to/from the left are| 
to/from the originating MSC; 
signals to/from the right are 
to/from the gsmSSF 
unless marked otherwise */ 



1(1) 



To proces 
MT CF MSC 



Forwarding reason= 
No subscriber reply 



Forwarding reason= 
Mobile subscriber 
not reachable 



Forwarding reason= 
Busy 



> Release 



lnt_DP_T_ 
Abandon 



/ \ 

[l)P_T_Abandor1 




Par-amete 
Yes 

'Modify call 

barameters with 

re neltfed informati o h' 



Int continue 



CF 
cancelled 



To proces 
MT CF MSC 



Release call 
resources 



Result:: 
Fail 



Result:= 
Continue 



Result:= 
Reconnect 






lnt_Releasi 
Call 



Release 



CF 
cancelled 



Release call 
resources 



Result:= 
Fail 




Figure 4.36: Procedure CAI\flEL_l\flT_GI\flSC_Notify_CF (sheet 1) 
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4.5.3.2 Retrieval of routeing information in the HLR 

The functional behaviour of the HLR is specified in 3G TS 23.018 [3]. The procedures specific to CAMEL are specified 
in this subclause : 

- CAMEL_HLR_INIT, 

- CAMEL_CSl_Check_HLR, 

- CAMEL_0_CSI_CHECK_HLR, 

- CAMEL_T_CS1_CHECK_HLR, 

The procedure CAMEL_Provide_Subscriber_lnfo is specified in subclause 4.5.8. 
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Procedure CAMEL HLR INIT 



This procedure is called in 
SRI_HLR(inGSM03.18) ^ ' 



OCiB 



Set negative 
response: 
Call Barred 



Result:= 
fail 





sttpports CAjytelr 
ph 



No 




Yes 



Continue 



Normal call 

handling accordi(ig 

to GSM 03.181 



1(1) 



No 



No 



Yes 



Yes 



Result:: 
pass 



Network 
spec i f ic 



l|le1work specifi 
handling 



Result:= 
pass 





The network specific handling 
"shall include the result of the procedure 
CAMEL_HLR_INIT (fail, pass) 




Figure 4.37a: Procedure CAI\flEL_HLR_INIT (sheet 1) 
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Procedure CAMEL_CSI_Check_HLR 

/* This procedure in the HLR. f 

to perform the handling for a , ( 

forwarded CAIVIEL call. */ V 



1(1) 




No 



Yes 

qAMEL_0_CS 
CHECK HLR 



Result:= 
CSI active 



Result:= 
CSI not active 





Figure 4.38a: Procedure CAI\flEL_CSI_Check_HLR (sheet 1) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



116 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL O CSI CHECK HLR 



i(i: 



Procedure in the HLR to check 
^the 0-CSI and set the 0-CSI 
parameter for SRI ack accordingly. 




Figure 4.39a: Procedure CAI\flEL_0_CSI_CHECK_HLR (sheet 1) 
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Procedure CAMEL T CSI CHECK HLR 



Procedure in the HLR to 

.check the T-CSI and set the SRI ack" 

parameter accordingly 




reaH)^ecl? 
Yes 

CttMEL_Provid^' 

Subscriber. 

Info , HLR 



Set T-CSI 
parameter 




1(1) 



No 



No 



Yes 




4.5.3.3 



Figure 4.40a: Procedure CAI\/IEL_T_CSI_CHECK_HLR (sheet 1) 



Handling of provide roaming number request in the VLR 



The functional behaviour of the VLR is specified in GSM 03.18 [3]. The procedure specific to CAMEL is specified in 
this subclause : 

- CAMEL SET SOA. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



118 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL_SET_SOA 

Procedure in the VLR to set the , 
suppression of an nouncement "■ 
indicator as required for this call ' 



Suppression of 
announcement 
required := false 



Suppression of 
announ cement 
req uired:=true 




1(1) 



Figure 4.41a: Procedure CAI\/IEL_SET_SOA (sheet 1) 

4.5.4 Handling of mobile terminating calls 

4.5.4.1 Handling of mobile terminating calls in the terminating VMSC 

The functional behaviour of the terminating VMSC is specified in 3G TS 23.018 [3]. 
The behaviour specific to CAMEL is: 
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the inclusion of the O-CSI parameter in the Perform Call Forwarding message sent to the process MT_CF_MSC 
if it was received in the Send Info For Incoming Call ack; 

the requirement to suppress the connection of announcements or tones if the VLR includes the suppression of 
announcements parameter in the Send Info For Incoming Call negative response. 

The procedures specific to CAMEL are specified in this subclause : 

- Procedure CAMEL_ICH_VLR 

- Procedure CAMEL_0_CSI_Check_VLR 

- Procedure CAMEL_T_CSI_Check_VLR 

- Procedure CAMEL_ICH_MSC_INIT 

- Procedure CAMEL_MT_VMSC_Notify_CF 

4.5.4.1 .1 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify_CF 

The Forwarding reason is taken from the Complete Call message from the VLR. 

The Int_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered 
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report_BCSM message which 
it sends to the gsmSCF. 
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Procedure CAMEL_ICH_VLR 

/* This procedure is called in 
ICH_VLR(inGSM03.18) V ^ 




Yes 

VMSCTVkS 
\supports^ 

pha^e 3 
Yes 



Results 
active 




No 



1(1) 



No 



Result:= 
inactive 




Figure 4.42: Procedure CAIVIEL_ICH_VLR (sheet 1) 
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Procedure CAMEL O CSI CHECK VLR 



Procedure in frie VLR to check 
theO-CSIand settheO-CSI ] 

parameter for SIFIC ack accordingly. 



1(1 




No 



Figure 4.43: Procedure CAI\flEL_0_CSI_Check_VLR (sheet 1) 
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Procedure CAMEL T CSI CHECK VLR 



/* Procedure in the VLRto 

check the VT-CSI and set the SIFIC ack' 

param eter accord! ngl y */ 



Check basic service code criteria 
Check VT-CSI in VIVISC-B 



Result:= 
SIFIC 




1(1) 




No 



Result:= 
continue 




Figure 4.44: Procedure CAIVIEL_T_CSI_Check_VLR (sheet 1) 
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Procedure CAMEL_ICH_MSC_INIT 

/* Process in the VMSC-B 
to handle a ] 

terminating call request 7 



VT-CSI 



set 
CSI=VT-CSI 



lnt_lnvoke 
gsmSSF 
(VT-CSI) X 



j wait_for_ 'i 
g§mSSF_lnvoked 



Content ok^ 
SIFICa^le^ 



VT-CSI 
0-CSI 



Set 
CSI=VT-CSI 



Store 0-CSI 



1(5) 



/* Signals to/from the right are to/from 
thegsmSSF*/ 



0-CSI 



Set 
CSI=0-CSI 



Result:= 
MSRN 




Figure 4.45a: Procedure CAI\flEL_ICH_l\flSC_INIT (sheet 1) 
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Procedure CAMEL_ICH_MSC_INIT 

/* Process in the VMSC-B 
to handle a ] 

terminating call request 7 



/ waitjor^ ; 
gsmSSF_lnvoked 

'^ , / 



lnt_gsmS§F_ 
Invoked 



CalLActive : 
False 



lnt_DP_Termi nation 
attempt_Autorized 



D/^_Termination_ 
attempt_ 
Autorized / 



2(5) 

/* Signals to/from the left are to/from[\ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSFV 



> Release 



lnt_TExcept)on 



Result:= 
aborted 




Figure 4.45b: Procedure CAIVIEL_ICH_l\flSC_INIT (sheet 2) 
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Procedure CAMEL_ICH_MSC_INIT 

/* Process in the VMSC-B 
to handle a ] 

terminating call request V 





■Modify call No 
barameters with 
re ceived informati on' 



Set VT-CSI 
suppression 



Result:= 
MSRN 




No- 



Modify call 

parameters 

with received 

information. 



DP_Termination_ 

i _Attempt_ ] 

\ _Authprised / 



Int Conned 



Send_ACM_ 
lf_Required 



Des |nafon N umber : 
clfted MSISDN? 




Yes 

^,-€ffiginal 
Calle'C^arty Subscribed 
ToQL/G? 



-No- 



No 



Modify call 

parameters 

with received 

infor nation 



Desti 



FTN:= 
nation Routing 
Address I 



Result:= 
Reconnect 




3(5) 



/* Signals to/from the left are to/froml 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. V 



Procedure defined 
in GSM 03.18 



Yes 

CUG>Tfo 
r^eived in> 
IncOTrmg call? 

Yes 



lnt_Exceptioi 



Result:= 
fail 




Figure 4.45c: Procedure CAIVIEL_ICH_IVISC_INIT (sheet 3) 
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Procedure CAMEL ICH MSC INIT 



4(5) 



r Process in the VMSC-B 

to handle a 

terminating call request 7 



Release 



lnt_DP_ ^ 
T Abandon 



I 



P_T_Abandorii 



Int continue 



Result:= 
aborted 




DP_Terminatioh 
i Attempt_ ) 
\ Authorised / 



Int ReleaseCal 



/* Signals to/from the left are to/froml 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. V 



aseOi 



Int Error 



K — 

No 

Release 




Default Call 
Handling = Continue 
Call? 



Result:= 
Aborted 




Figure 4.45d: Procedure CAIVIEL_ICH_l\flSC_INIT (sheet 4) 
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Procedure CAMEL_ICH_MSC_INIT 

/* Process in the VMSC-B 
to handle a ] 

terminating call request 7 



lnt_EstablisK 
Temporary_ 
Connection \ 



CAMEL MT Etc 



No 



5(5) 



/* Signals to/from the right are to/froml 
the gsmSSF. V 



DP_Termination_Attempt_Authorised 
DP T Not Reachable 



lnt_Connect_To_ 
Resource \ 



CAMEL MT CTR 




Yes 



Result:: 
fail 




Figure 4.45e: Procedure CAIVIEL_ICH_l\flSC_INIT (sheet 5) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



128 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL_MT_VMSC_Notify_CF 

/* Procedure in the VMSC ■ ; / 

to notify the gsmSSF that ] [ 

a call has encountered ^ 
conditional call forwarding */ 



To proces 
MT CF MSC 



C=NRy 



lnt_DP 
T_NojAnsw( 



iwret' 



> Release 



lnt_DP_T_ 
Abandon 



P_T_Abandoiji 



Int contin 



CF 

cancelled 



Release call 
resources 



Result:= 
Fail 




/* Signals to/from the leftarel 
to/from the VMSC; 
signals to/from the right are 
to/from the gsmSSF 
unless marked otherwise */ 



srwarding 
Reason? 



ELSE 



CFB, 

CFNRc, 

CD 



lnt_DP_ \ 
T_Busy(CF)/ 



Result:= 
Continue 



DP T CCF 



lnt_ 
Continue 



lnt_ 
Connect 




Parameters 
Yes 

'Modify call 
parameters witl|i 
re ceived inform. 



No 



To proces 
MT CF MSC 



Result:= 
Continue 



Result:= 
Reconnect 






lnt_Releas 
Call 



Release 



CF 

cancelled 



Release call 
resources 



Result:: 
Fall 




1(1) 



Figure 4.46: Procedure CAI\flEL_l\flT_VIVISC_Notify_CF (sheet 1) 



4.5.4.2 



Handling of mobile terminating calls in the VLR 



The functional behaviour of the terminating VLR is specified in 3G TS 23.018 [3]. The process specific to CAMEL is 
specified in this subclause : 
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Process Reconnected_MT_Call_VLR 

The behaviour specific to CAMEL is: 

the inclusion of the O-CSI parameter in the Send Info For Incoming Call ack if the call is to be forwarded and 
O-CSI is included in the subscriber data for that subscriber in the VLR; 

- the inclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative 
response if it was received in the Provide Roaming Number. 
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Process Reconnected MT CALL VLR 



, Process in the VLR to 
, handle a requestfor information 
fa a reconnected incoming (MT)call 




Set negative 
response: 
CUG reject 




Send Info 
For Incoming 
CallnegaSve 

tpnge 



Set result: 
Forward 



Set 
forward ng 
inform ai on 



Send Info 
For Incoming 
C&llack 



RMTC_VLR1(1) 



agnals to/from the lefiA 
are t)/from the MSC 



Figure 4.47: Process Reconnected_l\flT_Call_VLR (sheet 1) 



4.5.5 Han(dling of forwarcdecd calls 



The handling of forwarded calls in the GMSC or the terminating VMSC is specified in 3G TS 23.018 [3]. The 
procedures specific to CAMEL are specified in this subclause. 
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- Procedure CAMEL_Check_ORLCF_VMSC 

- Procedure CAMEL_CF_MSC_INIT, 

- Procedure CAMEL_CF_MSC_ANSWER 

- Procedure CAMEL_CF_ETC, 

- Procedure CAMEL_CF_CTR. 

A mobile terminated call can be forwarded either in the GMSC (indicated by provision of Forwarded-To-Number from 
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR). 

4.5.5.1 Procedure CAMEL_CF_MSCJNIT: handling of 
lnt_Continue_With_Argument 

The received parameters are used to overwrite the corresponding ISUP parameters (for mapping see 3G TS 29.078 [5]). 
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

4.5.5.2 Procedure CAMEL_CF_MSCJNIT : handling of lnt_Connect 

The received parameters are used to overwrite the corresponding ISUP parameters (for mapping see 3G TS 29.078 [5]. 
Call parameters which are not included in the Int_Connect message are unchanged. 

An a network operator option, loop prevention mechanisms may cause the redirection information to be ignored or 
modified (e.g., if the Redirection counter has been decreased). 

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

4.5.5.3 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER 

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays 
the destination address to the gsmSSF in the Int_DP_0_Answer message. 

4.5.5.4 Action of the MSC in procedure CAMEL_CF_ETC 

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VMSC will remain in the 
Wait_For_Assisting_Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. This is to 
ensure that a call record is always generated for every successful establishment of a temporary connection to a gsmSRF, 
especially in the case where the connection is between PLMNs. 

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 

Message (ANM). 
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Procedure CAMEL Check ORLCF VMSC 



1(1) 



Handli 




Note: N 

If CAMEL Capability Handling is not 
presented in 0-CSI, it is assumed to be "phase 1 ". 
If GMSC supported CAMEL phases are not 
present in PRN, it is assumed to be "phase 1". 



cAmel Capability 

Handling := 

Phase 1 



GMSC supported 
CAMEL phase 
Phase 1 



0-CSI QAfVIEL-e^Mbility 

harf^Jing includ^Sirr 

GMSC su^portedp bases ? 

Yes 



No 



Result ;= ORLCF Result := CAM EL-0=iLCF Result ;= VMSCCF 




Figure 4.48a: Procedure CAI\flEL_Check_ORLCF_VI\flSC (sheet 1) 
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Procedure CAMEL CF Dialled Services 



Procedure in the MSC to 
process CAMEL dialled service^ 
for forwarded calls 



Result:= 
Fail 




CAMEL_ 
$DS CF INr 



Fail ,„--^^~\ Abort 
Result? 




Fail ^^--'^^^ Abort 
Result? 



Pass 



Result:^ 
Pass 




i(i: 



/* Signals to/from ttie left are 
to/from the origination Exchange. */ 



0AMEL_OCH 
MSC DISC4 



Result:= 
Abort 




Figure 4.49a: Procedure CAI\flEL_CF_Dialled_Services (sheet 1) 
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Procedure CAMEL_CF_MSCJNIT 

/* Procedure in the MSC to \ 
handle a forwarded call */ ] 



1(4) 



No 



Result:= 
pass 




Yes 



Int Error 



Release 



Result:: 
fail 





/* Signals to/from the left are to/fromL 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the process gsmSSF if not 
otherwise slated. 7 



Call forwarding or 
Call Deflection 



Connect 

CoriR^t without 

O^CSI Applic^le 

Indicator 

No 



lnt_lnvokegSrnSSF 
(0-GSI) 




lnt_gsmSSF 
Invoked \ 



Anpwer Receivec 
False 



>CF Cancelled 



lnt_0_Excep)Jon 



lnt_DP_ 
_Collected_ 

Info , ; 



DP_ 
_Collected_ 
: Info 



Result:= 
cancelled 




Figure 4.50a: Procedure CAI\flEL_CF_IVISC_INIT (sheet 1) 
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Procedure CAMEL_CF_MSCJNIT 

/* Procedure in the MSC to \ 
handle a forwarded call */ ] 



2(4) 



DP_ 

Collected, 

Info 



/* Signals to/from the left are to/froml 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the process gsmSSF if not 
otherwise stated. */ 




Default Call 
Handling = Continue 
Call? 



Yes 



Release 



No 




'Modify call 
parameters witfi 
re ceived inform. 



Result:: 
fail 




'Mo(Jify 



with 



call parameiters 
received information' 



'Destination 

address := 

Called Party 

Number' 



Result:: 
pass 




Figure 4.50b: Procedure CAI\flEL_CF_IVISC_INIT (sheet 2) 
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Procedure CAMEL_CF_MSCJNIT 

/* Procedure in the MSC to \ 
handle a forwarded call */ ] 



3(4) 



/* Signals to/from the right are to/froml 
the gsmSSF if not otherwise stated. 7 



DP_Collected^ 
Info 



lnt_Establisj^ 
Tempo ran 
Connec tion 



C/^IVIEL CF ETC 



No 



P_Collected 
Info 



lnt_Connect_To_ 
Resource \ 



CAMEL CF CTR 




Yes 



Result:= 
fail 




Figure 4.50c: Procedure CAI\flEL_CF_l\flSC_INIT (sheet 3) 
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Procedure CAMEL_CF_MSCJNIT 

/* Procedure in the MSC to \ 
handle a forwarded call */ ] 



P_Collected 
Info 



Release 



Int DP O Abandon 



bP_0_Abandon 



Int contin 



Results 
fail 




4(4) 



/* Signals to/from the left are to/from I \ 
the process MT_GIVISC / ICH_MSC; 
signals to/from the right are to/from 
the gsmSSF; if not otherwise stated. */ 



Figure 4.50d: Procedure CAI\flEL_CF_IVISC_INIT (sheet 4) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



138 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL SDS CF INIT 



Procedure in the MSC to perform. ^ 
CAMEL handling for a subscribed ] 
Dialled Service 



Result^ 
Pass 




1(2) 




/* Signals to/from the left are [\ 

to/from parent process; signals to/from the right are 
to/from the gsmSSF. 7 



Yes 



Allocate Call 
Reference Number 



Store Original 
Call Parameter^ 



lnt_lnvoke_ 
gsmSSF 
(D-CSI) / 



WaiUoc ' 
smSSF Invoked 



lnt_gsmSSF_ 
Invoked \ 



CF 
cancelled 



lnt_DP_ 

Analysed_ 

Info 



lnt_O_Excep)i'0n 



DP_ 

Analysed, 
\_ Info 



Result:= 
Abort 




Figure 4.51a: Procedure CAI\flEL_SDS_CF_INIT (sheet 1) 
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Procedure CAMEL SDS CF INIT 



2(2) 



Procedure in the MSC to perform. ^ 
CAMEL handling for a subscribed ] 
Dialled Service 



/* Signals to/from the left are ^ 

to/from the parent process; signals to/from the right are 
to/from the gsmSSF. 7 



DP_ 
Analysed, 
Info 




Int Contini/e 



aulh 

hafklli ng = coptirfue" 
"^ca I r 

No 



Result:^ 
Fail 




Int Connect 



cancelled 



Yes red 



Modify call 
[iarameters with 



lnt_DP_0_ 
Abandon 



Result:^ 
Pass 



Result:^ 
Pass 



Result:^ 
Abort 






Figure 4.51b: Procedure CAI\flEL_SDS_CF_INIT (sheet 2) 
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Procedure CAMEL_NDS_CF_INIT 

Procedure in the MS C to perform 
CAMEL handling for a network ] 

Dialled Service for mobile originated calls 



Result= 
Pass 





"TflTOcation 

|Yes 

Catr^eference^®^ 
Nmnber stoo 




Allocate Call 
Reiference Numter 



Store Original 
Call Parameter^ 



lnt_lnvoke_ 
gsmSSF 
(N-CSI) X 



,/ Wait_1br_ \ 
gSmSSFJnvok^d 



lnt_gsmSSF^ 
Invoked \ 



lnt_DP_ \ 
Analysed_ / 

Info / 

DP_ \ 
Analysed_ 
\ Info / 



1(2) 



/* Signals to/from the left K 

are to/from parent process; signals 
to/from the right are to/from the gsmSSF. 7 



CF 
cancelled 



lnt_0_Exception 



Result:= 
Abort 




Figure 4.52a: Procedure CAI\flEL_NDS_CF_INIT (sheet 1) 
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Procedure CAMEL_NDS_CF_INIT 

Procedure in the MS C to perform 
CAMEL handling for a network ] 

Dialled Service for mobile originated calls 



2(2) 



/* Signals to/from the left K 

are to/from parent process; signals 
to/from the right are to/from the gsmSSF. 7 



DP_ 
Analysed. 
Info / 




Int Continue Int Conned 



^CF 
cancelled 



'Modify call 
parameters witl|i 
Yes re ceived inform. 



Result:: 
Pass 



Result:= 
Pass 



lnt_DP_0_ 
Abandon 



Result:= 
Abort 






Figure 4.52b: Procedure CAI\flEL_NDS_CF_INIT (sheet 2) 
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Procedure CAMEL_CF_MSC_ANSWER 

/* Procedure in the MSC to handle \ 
a fowarded call */ ] 



1(1) 



from the 
; gsmSSF 



Int Rele 



Release 



Release 



Result=:fail 




no 



result=pass 




/* Signals to/from the left 
are to/from the process 
MT_GMSC/ICH_MSC; 
signals to/from the right 
are to/from the terminating 
exchange. */ 



. tothegsmSSF 




from the 
gsmSSF 



Answer Received 
True 



DP_0_Answeii 




Release 



Release 



Parameters present? 



No 



cAMel_och_imi$c c/^imel_och_imi$c 

DISC 1 



reo 



Modify call 
fbarameters with 



Result:=pass 




tesult= 
CAIVl^handling? 



Release 




CAMEL handling? 
Yes " 

, I N o 



Release 



Yes 



Answer Received 
False 



Result:=fail 



Result:= 
reconnect 





Figure 4.53a: Procedure CAI\flEL_CF_l\flSC_ANSWER (sheet 1) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



143 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure CAMEL CF ETC 



r Procedure in the MSC 
to handle a temporary 
connection */ 



Initial 
Address 



Send_ACIVI_ 
lf_Required 



(' Wait_For^ \ 
AssistingACM 




True 



lnt_DP_0_bi5connect 
/*leglD*/ 



W ai L ForD i so on rie ct_ 
Forward_Connection 



lnt_Disconpect_ 
Forward_CQn n ection 



Release 



To CAME L_ 

AssistingLMSC 

orSRF 



Result:: 
pass 




1(3) 



/* Signals to/from the left are to/froml 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. */ 



To CAMEL_ 

AssistingMSC 

orSRF 



Procedure defined 
in GSM 03.1 8 



Release 



FromGAMEL_ 
AssistingMSG 
orSRF 



False 



Int DP O 



^ 



don 



Int ETG Fail 



Result:: 
pass 



[I)P_0_Abando|n 



Int continue 



Release 




ToCAMEL_ 

AssistingLMSC 

orSRF 



Result:: 
fail 




Figure 4.54a: Process CAI\flEL_CF_ETC (sheet 1) 
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Procedure CAMEL_CF_ETC 

r Procedure in the MSC 
to handle a temporary ] 
connection */ 



2(3) 



r Signals to/from the left are to/from K 

the process MT_GMSC / ICH_MSC; 
signals to/from the right are 
to/from the CAMEL_Assisting_MSC or SRF. */ 



/ Wait_For_ \ 
AssistingACM 




Connect 



Procedure definei 
in GSM 03.1 8 



No 



^„Bi5thway 
Ttirouah connection 
rettuired? 




Progress 



Send_Networl< 
Connect_lf 
Required 



Procedure defined 
in GSM 03.1 8 



lnt_Tempora 
Connection 



/ Temporary_ 
( Connection_ 
\ Established 



Procedure defined 
in GSM 03.18 



Figure 4.54b: Procedure CAIVIEL_CF_ETC (sheet 2) 
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Procedure CAMEL_CF_ETC 

r Procedure in the MSC 
to handle a temporary ] 
connection */ 



3(3) 



Release 




True 



lnt_DP_0_ 
Disconnect 
/*leglD*/ 




Wait_For_Disconrtect_ 
Forward Connection 



/* Signals to/from the left are to/froml 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. */ 



TemporaryConnectionEstablished 
Wa it_Fo rAssi sti n g_A nswe r 



false 



lnt_DP_0_ 
Abandon 



Release 



lnt_TC_ 
Released 



Result:: 
pass 



FromCAMEL_ 
AssistingMSC 
orSRF 



ToCAMEL_ 
AssistingMSC 
or SRF 



lnt_Disconrn 
Forward_ \ 
_ConnaclLon_ 



lnt_TC_ 
Released 



Release 



(ct 



P O Abandon 




Result:: 
pass 



Int contin 




Release 



To CAME L_ 
AssistingLMSC 
or SRF 



Result:= 
fail 




Figure 4.54c: Procedure CAIVIEL_CF_ETC (sheet 3) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC 

to handle a Connect To Resource / 

operation */ i 



lnt_SRF_ / 
ConnectioiT, ' 
Fail ure \ 



fromSRF 



Int CTR Faited 



Result:= 
pass 




lnt_lnvoke_ 
SRF 



'Await_SRF_', 
Initialisation 



lnt_SRF_ / 
Connectech 



c;o 



nnectSRFto 
the call 



Send_ACM_ 
lf_Required 




Int SRF Coitnected 



1(4) 



/* Signals to/from the left are L\ 

to/from the process MT_GMSC / ICH_MSC 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 7 



, To SRF 



, from SRF 



Procedure defined 
in GSM 03.1 8 



Yes 



Send_Networl<_ 
Connect_lf 
required 



Procedure defined 
in GSM 03.18 



relay 



Figure 4.55a: Process CAI\flEL_CF_CTR (sheet 1) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC 

to handle a Connect To Resource 

operation */ 



2(4) 



/* Signals to/from the left are L\ 

to/from the process IVIT_GI\/ISC / ICH^MSC 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 7 



Relay 



lnt_Disoonriect_ 

Forward^ 

Connection 



In t_ Disconnect 
SRF 



/Await_SRF_\ 
Disconnection 
\ Continue 7 



'- , To SRF 



Release 



True 




lnt_SRF^ 
Released 



From SRF 



Int SRF Released 



lnt_DP_0_^ 
Disconnect 
f legip V / 



lnt_DP_0_ 

Abandon 

/*legipv 



Halse 



Result:: 
pass 



To SRF 



Result:= 
pass 



/ \ 

Dp O Abando 




Int continue 



7 




Result:: 
fail 




True 



lnt_DP_0_^ 
Disconnect 
i/* legip */ / 




W ai L ForD i sc on ne o 
Fo i!wa rd_Co nn ectio 



j^P_0_ Abando 



lnt_Disoonpect_ 

Forward_6mnecii' 



i'av' 



continue 



LDisconrfe4ft/ait_For_Disconhect_ 



Int 
SRF 



Forward Connection 

'\ ^ / 



/Await_SRF__\ 
Disconnection^ 
\ Active 7 



lnt_Disconnect_ 
Forward_CQnnection 



lnt_SRF_ 
Released 



lnt_Disconnfect_ 
SRF / 



Result : 
Pass 




/AwaLSRFj\ 
Disconnectionj. 
\ Fail / 



.To SRF 



Figure 4.55b: Procedure CAIVIEL_CF_CTR (sheet 2) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC 

to handle a Connect To Resource 

operation */ 



3(4) 



/* Signals to/from the right are to/fromi \ 
the gsmSSF. 

Signals to/from the left are to/from 
the external SRF.V 



Relay 



CAP_Play 
Announcement 



CAP_Play| 

Announcement 



CAP_Promp/ 
And_Colle6t^ 



ttion 



CAP_Pronipt_ 
And_Colle;t_ 
. IJserJnf pri ma li on 

-^ ) 



CAP Specialized_ 
Ressource^Report 



CAP_Speci&|ized_ 
Ressource_Rfeport 



Relay 



\ CAP_Pronhpt_ 
>And_Collett_ 
/ Userjnforl mati on 
ack 

CAP_Prorn^ 
And_Collect7 
User Inforr rJation 



ack 



Figure 4.55c: Procedure CAIVIEL_CF_CTR (sheet 3) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC 

to handle a Connect To Resource 

operation */ 



Await SRF Initialigation 



Release 



True 




lnt_DP O Disconnect 
/*leglD7 



Int Disconnect SRF , To SRF 



/AwaLSRF_\ 

Disconnection^ 

Active 7 



lnt_SRF_ 
Released 



Result:: 
pass 



From SRF 




4(4) 



r Signals to/from the left are |\ 

to/from the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. */ 



False 



Int DP O Abandon 



P O Abandon 



Int continue 



Int Disconne>t SRF To SRF 



/AwaLSRF__\ 
bisconnectionl 



_Eail / 



lnt_SRF_^ 
Released 



From SRF 



Result:: 
fail 




Figure 4.55d: Procedure CAIUIEL_CF_CTR (sheet 4) 

4.5.6 Handling of mobile calls in the gsmSSF 

Handling of mobile calls in the gsmSSF may involve the following process and procedures : 
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- gsmSSF, 
Check_Criteria. 
Connect_To_Resource, 

- Handle_AC, 

- Handle. ACR, 

- Handle_CIR, 

- Handle_CIR_leg, 
Complete_FCI_record, 
Complete_all_FCI_records, 

- Handle_SCI, 
Handle_0_Answer, 
Handle_T_Answer. 

The detailed error handling for the process gsmSSF and the associated procedures is specified in 3G TS 29.078 ([5]). 



4.5.6.1 



Information flow for call duration control 



The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the 
procedures Handle_AC, Handle_ACR, Handle_CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process 
gsmSSF. 



CSE 



AC(Tcpl) 



gsmSSF/MSC 



MSC / TE 



ETC/CTR 



ACR 



AC{Tcp2) 



ACR 



RRBCSM 



CONNECT 



AC(Tcp3) 



ACR 
ERBGSM 



Tsw 



T <- 



ANSWER 



Tcpl 



Delta 
Tcp2- Delta 



RELEASE 



Tsw 



VTop3 





SETUP 












ALERT 






ANSWER 












RELEASE 





<- 
Figure 4.56: Information flow for call control duration 

4.5.6.2 Behaviour of the gsmSSF in the process gsmSSF 

The following paragraphs give details on the behaviour of the gsmSSF in the process gsmSSF. 
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4.5.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report_BCSM_Event (at the 
state WaitingForJnstructions) 

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions. 

The gsmSCF may request the monitoring for any one or more Answer, Busy, No Answer, Abandon, Route Select 
Failure and Disconnect Event of a party in the call. 

4.5.6.2.2 Actions of the gsmSSF on receipt of CAPContinue (at the state 
WaitingForJnstructions) 

An Int_Continue is sent to request the GMSC/MSC to continue call set-up as originally requested. 

4.5.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state Monitoring) 

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may 
spontaneously instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call IF shall 
not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and the gsmSCF. 

4.5.6.2.4 Actions of the gsmSSF on receipt of lnt_DP_T_Busy or lnt_DP_T_No_Answer 
including the parameter CF (at the state Monitoring) 

If the handling of Int_DP_T_Busy or Int_DP_T_No_Answer including the parameter CF leads to the gsmSSF sending a 
CAP_Event_Report_BCSM to the gsmSCF, the gsmSSF shall include the parameter Call Forwarded as the Event 
Specific Information BCSM. 

4.5.6.3 Procedure Handle_SCI 

1) Precondition: before an answer event is detected and no Tsw running: 
if 1 set of e-parameters received — > send to the MSC 

if 2 sets e-parameters received — > error 

if 1 set of e-parameters and Tariff Switch received — > error 

if 2 sets of e-parameters and Tariff Switch received — > send Ist/start Tsw/store 2nd 

2) Precondition: before an answer event is detected and Tsw running and no e-parameters 
if 1 set of e-parameters received — > error, no e-parameters stored 

if 2 sets e-parameters received — > send Ist/store 2nd 

if 1 set of e-parameters and Tariff Switch received — > error 

if 2 sets of e-parameters and Tariff Switch received — > error 

3) Precondition: before an answer event is detected and Tsw running and e-parameters stored: 
if 1 set of e-parameters received — > error 

if 2 sets e-parameters received — > error 

if 1 set of e-parameters and Tariff Switch received — > error 

if 2 sets of e-parameters and Tariff Switch received — > error 

4) Precondition: after an answer event is detected and no Tsw running: 
if 1 set of e-parameters received — > send to the MSC 

if 2 sets e-parameters received — > error 

if 1 set of e-parameters and Tariff Switch received — > start Tsw/store set 
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if 2 sets of e-parameters and Tariff Switch received — > error 

5) Precondition: after an answer event is detected and Tsw running and no e-parameters 
if 1 set of e-parameters received — > store e-parameters 

if 2 sets e-parameters received — > error 

if 1 set of e-parameters and Tariff Switch received — > error 

if 2 sets of e-parameters and Tariff Switch received — > error 

6) Precondition: after an answer event is detected and Tsw running and e-parameters stored: 
if 1 set of e-parameters received — > error 

if 2 sets e-parameters received — > error 

if 1 set of e-parameters and Tariff Switch received — > error 

if 2 sets of e-parameters and Tariff Switch received — > error 

NOTE: The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send 
these e parameters to the MS in a Connect message or in a Facility message. 
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4.5.6.4 



Process gsmSSF and procedures 



Process gsmSSF 

/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. */ 



/* Timers used in the gsmSSF process: |\ 

Tssf: Application timer in the ssf. 
Tcp: Timer for call period. 

This timer measures the duration of a call period. 
Tsw: Timer for tariff switch. 

At the expiration of thistimer, a new tariff switch shall be started. 
Tw: Warning timer. 

At the expiration ofthistimer, a warning tone shall be played to the calling party 
DELTA: time, measured in the gsmSSF, elapsed between the time an 

ApplyChargingReport operation is send to the gsmSCF and an 

ApplyCharging operation is received from the gsmSCF. 
Tccd: Control of call duration timer. 

This timer supervises if after sending of ACR a new AC is received. 

Ranges for the default values for Tssf. 

- non user interactbn Tssf timer value: 1 second to 20 seconds 

- user interaction Tssf timer value: 1 minute to 30 minutes 

7 



1(35) 



A TASK definition: b\ 

The sending of an ApplicationBegin signal opens a new relationship to the gsmSCF. 

The sending of an ApplicationEnd or Abort signal terminates the relationship to the gsmSCF. 

V 



Figure 4.57a: Process gsmSSF (sheet 1) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



2(35) 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. */ 



The received CSI states 

whether DP Collectedjnfo 

or DP Analysed_lnformation 

or DP Route_Select_Failure 

or DP T_Busy 

or DP T No_Answer 

or DP Terminating_Attempt_ 

Authorised shall be armed 

asTDP. 




Idle 



Idle 



lnt_lnvoke 
'gsmSSF 
_(-CHlSJ)_ 



In t_ Invoke 
'gsmSSF 
_(LCSJ) 



lnt_lnvoke' 
'gsmSSF 
_(VTzaSJ)_i 




lnt_lnvoke 

gsmSSF 

iNzCSi)_ 



Arm DP 



lnt_gsmSS;F 
Invoked 



/ Wait_For_ \ 

'; ^Request ,' 



^ lnt_0_Exception , 
'lnt_T_Exception 



Int Continue 



Idle 



lnt_DP_0_Answer, 

lnt_DPT Answer, 

lnt_DP_0_Abandon, 

lnt_DP_T_Abandon, 

lnt_DP_Route_Select_Failure, 

lnt_DP_0_No_Answer, 

lnt_DP T No_Answer, 

lnt_DP_0_Busy, 

lnt_DP_T_Busy, 

lnt_DP_0_Disconnect, 

Int DP T Disconnect 



Figure 4.57b: Process gsmSSF (sheet 2) 
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Process gsmSSF 

•I* Invocation of gsmSSF in MO, 
MT, VT or CF call case. 7 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. 7 



lnt_ DP_Route_Select_Failure, 

lnt_DP_T_Busy, 

Int DP T No Answer 



3(35) 




'Set Tssf to default 

non user interaction 

Tssf timer interval 

and restart Tssf 



Application_\ 
Begin / 



'Set Control 
Relationship' 



CAP Initial D 



lnt_T_Exception, 
lnt_0_Exception, 
lnt_DP_T_Abandon, 
Int DP O Abandon 



'Set Tssf to default 

non user interaction 

Tssf timer interval 

and restart Tssf 



Idle 



Application_ 
Begin 



'Set Control 
Relationship' 



/Wai1)ngJor_^ 
1 Instructions 

e / 



ACR sent:=false 

AC pending :=false 

Outstanding requests = 1 

Oustanding Call Information Report = 



CAP_lnitialD^ 



/Wai1)ng_for_ 
1 lns1ructions_ 
\ for PS 



Figure 4.57c: Process gsmSSF (sheet 3) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



4(35) 



/Wai1ingJor_^ 
^Jnstructions ) 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. */ 



CAP_Appl: 
Charging 



CAP Reset Timer Internal 



Handle AC 




Timer expir 
Tssf 



No 



Set Tssf to Set Tssf to 

CAP_Reset_Tin^er CAP_Reset_Tinjer 

t ime interval and t ime interval and 

restart Tssf restart Tssf 



'WaitingFor^i 
Instructions I 



'Not Waiting for first response after IDP 
or first reset Timer' 



Abort 



Int Error 



pomplete_all. 
FCI records 



Idle 



Figure 4.57d: Process gsmSSF (sheet 4) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



DP_0_No_answer of Ieg2 
DP T No_answer of Ieg2 
DP_0_Busyofleg2 
DP_T_Busy of Ieg2 
DP_Route_Select_Failure of Ieg2 
DP_0_Disconnect of leg 2 
DPTDisconnect of Ieg2 



/Wailingjor^^ 
', Instructions ; 



CAP_Contip(je 



/* Signals to/from the left are to/from the MSC;| 
signals to/from the right are 
to/from the gsmSCF. */ 



5(35) 



CAP_Contin{ie_ 
WithArgurnent 



Stop Tssf 



Stop Tssf 



DP_0_Disconnect of Ieg1 
DP_T_Disconnect of Ieg1 
3d due to 



Int Continue 



essag e was receTve^d due to 
of Leg ID 





DP_0_No_answer of Ieg2 
DP_T_No_answer of Ieg2 
DP_0_Busyofleg2 
DP_T_Busy of Ieg2 
DP_Route_Select_Failure of Ieg2 
DP_0_Disconnect of leg 2 
DPTDisconnect of Ieg2 



Set Tssf to last 
used time interval 
and restart Tssf 



.'WaitingFor' 
; Instructions ' 



^rfiyremaifriRg 
irmed EDP-Rs? No 



Any remaining 
^rjTied EDP^r^ 
report pending? 

Yes 



No 



Application_ 
End 



\ l > Ye s ^ 

Monloring j 



'Set IVIonitor 
Relationship' 



(Domplete_all| 
FCI records 



Idle 



Figure 4.57e: Process gsmSSF (sheet 5) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



6(35) 



Error 

Unexpected 

DataValui 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. */ 



/WaitingJor_\ 
! Instructions I 



CAP_Requpst^ 
_ReportBdSM_ 
_Event A 



Set Tssf to last 
ed time interval 
^nd restart Tssf 




Yes 
Arm EDP 
and/or 
disarm EDP 



/Waitlng_For_ 
I Instructions , 



CallActive := FALSE r < 



Depending on the Monitoring 
parameter received for the 
indicated detection point. 
For DP 0/T Disconnect a DP 
is only disarmed for the leg 
for which the event was 
received. 



CAP_ 
ReleaseCall 



lnt_T_Excoption, 
lnt_0_Exception 




CAP_Apply\ 
ChargingReport 



Charging_R^ort 



Handle CIR 



Handle CIR 



Complete_alL 
FCI records 



pomplete_alL 
FCI records 



Abort 



Application_ 
End 



Int Release Call 



Stop Tssf 



Idle 



Figure 4.57f: Process gsmSSF (sheet 6) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



6(35) 



Error 

Unexpected 

DataValui 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. */ 



/WaitingJor_\ 
! Instructions I 



CAP_Requpst^ 
_ReportBdSM_ 
_Event A 



Set Tssf to last 
ed time interval 
^nd restart Tssf 




Yes 
Arm EDP 
and/or 
disarm EDP 



/Waitlng_For_ 
I Instructions , 



CallActive := FALSE r < 



Depending on the Monitoring 
parameter received for the 
indicated detection point. 
For DP 0/T Disconnect a DP 
is only disarmed for the leg 
for which the event was 
received. 



CAP_ 
ReleaseCall 



lnt_T_Excoption, 
lnt_0_Exception 




CAP_Apply\ 
ChargingReport 



Charging_R^ort 



Handle CIR 



Handle CIR 



Complete_alL 
FCI records 



pomplete_alL 
FCI records 



Abort 



Application_ 
End 



Int Release Call 



Stop Tssf 



Idle 



Figure 4.57g: Process gsmSSF (sheet 7) 
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Process gsmSSF 



/* Invocation of gsmSSF in MO, ', . . 
MT, VT or CF call case. 7 ] Monitoring 



CAP_Estabtfeh 

TemporaryC 
Connffctionx 



Stop Tssf 



/ lnt_Establi|Sh 
\ Temporary 
VConnfiCtioih 



Awa it_Te mpo rary_ 

! Connection_ ! 
Establishment MON 



lnt_Temporary_ 
*Connection_ 
_Established 




^et Tssf to usef 
interaction timer 
\ ^alue and restar t 

/VVai1ing_For_\ 

! _End_a_ ! 

^ Temporary / 

Connection MON 



8(35) 



/* Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. */ 



Int ETC F'ailed 



Error ETC faited 



/ ' \ 

I Monitoring | 

\ / 
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(Ieg2) 



-Ml 




Application_ 
End 



Int Continue 



Yes 



Disarm this DP. 

Perform implicil 

di lsarming of DPfc 



Int Continue 



Any remaining armed 
EDPs or 
outstanding report? 



Complete_ 

FCLrecord 

(legi) 



WaitingJor_End_ 

I _Of_User_ ; 
JhteractionMQN 



For DP 0/T Disconnect the DP 
is only disarmed for the leg 
for which the event was 
received. 



Idle 



Handle_CIR 
leg (Ieg2) 



CAP_EvenL 
_Report_BC^ 
(Inter ru 




Disarm this DP. 
Perform implicil 



Set 



Outstanding 
Requests = 1 



Sbt Tssf to defajjlt 
n user interact on 



no 

Ts kf 1i mer. 



Aalue_and 



restqr^Tssf 

WaitingJor_End_ 

; _Of_User_ ; 
Jntera ction_W FI 



Figure 4.57y: Process gsmSSF (sheet 25) 
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Process gsmSSF 

/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



w4iting_For_Enci_ 

JOf_TemporaryL 

_Connection_M0N 



26(35) 



lnt_DP_0__Answer, 
Int DP T Answer 



/* Signals to/from the left are 
to/from the MS C; 
signals to/from the right are 
to/from the gsmSCF. 7 



CAP_CaneeL(AII) 



Disarm all 
EDPs 



Cancel all 
reports 



Stop Tssf 



Application_> 
End / 



Complete_all 
FCI record 



Int Continue 




True 



Start Top 




Yes- 



Start Tw 



No 



This provoques the MSC 
to send e parameters to ' 
thecaling party 



Storec 
jrameters? 



Yes^ 



Send 

e parameters 




-No- 



F^erform implicil 
sarming of DPs. 



■DP 



No 



For 
isonly 
for wh 
received 



0/T Disconnect the DP 
disarmed for the leg 
ich the event was 




Stop Tssf 



Int Continue — 



For DP 0/T Disconnect the DP 
is only disarmed for the leg 
for which the event was 
received. 



No 



DP^^arrfiedforleglD 
and aiteria mef? 



No 



CAP_Evenf\ 
_Report_BCS1\/l 
(Notify AC fintinue 



Disarm this DP. 
Perform implicil 




Any remaining armed 
EDPs or 
outstanding report? 



Idle 



Waiting For End_ 
JOf_TemporaryL 
C onnectionM QN 



Disarm this DP. 
Perform implicil 
li l sarming of DPfc . 



Set Outstandinc 
Requests = 1 



sktTssftodefajjIt 
user interactiori 

restartTssf 

Wai ti n g _Fo r_ En d_ 
JDf_TemporaryL 
C onnection W FI 



Figure 4.57z: Process gsmSSF (sheet 26) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



lnt_DP_0_No_Answer, 

lnt_DP_T_No_Answer, 

lnt_DP_0_Busy, 

InLDPjr^Busy, 

Int DP Route Select Failure 



27(35) 



WaitingJor_EnGl_ 
jOf_Temporary^ 
ConnectiQn_M0N 



/* Signals to/from the left are to/from ttie IVISCl 
signals to/from the right are 
to/from the gsmSCF. 7 





EDP_N 

CAP_EvenK 
^ _Report_BCS1\/l 
iXNoifv & C^tinue) 



EDP R 



Handle_ACR 


-> - 


Handle_ACR 












Stop Delta 




Stop Delta 



Complete_ 
FCLrecord 

( I eg2) 



Yes 



Handle_CIR 
leg (Ieg2) 



J^ll Forwarding 

^ No , 



Handle CIR 



(perform implicit 
sarming of DPs. 



Complete_ 

FCLrecord 

(Ieg2) 



-Ml 




Application_ 
End 



Int Continue 



Yes 



IDisarm this DP. 

Perform implicil 

di lsarming of DPfc 



Int Continue 



Any remaining armed 
EDPs or 
outstanding report? 



Complete_ 

FCLrecord 

(legi) 



WaitingJor_EnGl_ 
JOf_TemporaryL 
Connection M0N 



For DP 0/T Disconnect the DP 
is only disarmed for the leg 
for which the event was 
received. 



Idle 



Handle_CIR 
leg (Ieg2) 



CAP_EvenL 
_Report_BC^ 

(Inter ru 

Disarm this DP. 
Perform implicil 



Set 



Outstanding 
Requests = 1 



Sbt Tssf to defajjlt 
n user interact on 



no 

Ts kf 1i mer. 



iiaiueAnd 



restar^Tssf 

WaitingJor_End_ 

'Of_TemporaryL 

tS onnection W FI 



Figure 4.57aa: Process gsmSSF (sheet 27) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



IVIonitoring 



CAP_ / 
Re lease Call 




Handling of CAP_Relea^e_Call 

is only specified in a conlrol 

relationship. 

The gsmSCF shall not s^nd a 

CAP Release_Cal in a 

monitor relationship 



CAP_ 

Apply_Chargi?ig_ 

Report 



Handle CIR 



False 



Complete_all| 
FCI records 



CallActive : 
FALSE 



Application_\ 
End / 



Int Release Call 



Idle 



Jnt_0_Exception, 
'lnt_T_Exception 




'CAP_ 

Apply ChargJiig^ 

Report 



Handle CIR 



False 



(Domplete_all. 
FCI records 



Abort 



Idle 



28(35) 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. 7 



CAP_ 
Apply_Cha>ging 



Handle AC 



i Monitoring 

V 



\ 



Figure 4.57bb: Process gsmSSF (sheet 28) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



29(35) 



r Signals to/from the right are 
to/from the gsmSCF. 7 



WaitingForJnstructions, 

Waiting_For_End_Of_Temporary_Connection_WFI, 

Waiting_For_End_Of_UserJnteraction_WFI, 

Waiting_For_End_Of_Temporary_Connection_MON, 

Waiting_For_End_Of_UserJnteraction_MON 



ICAP_ / 
FurnishCharginc 
Information \ 



Set Tssf to last 
used time interval 
and restart TssJ 



Non -completed CAMEL 
logical call record 
exists for this leglD? 




/append" 



Append free format 
(teta to existing 
• Jical call re 



No 

Yes 

AppendFfee Crekte CAMELIodical 
"^miatDatainKll? call record 



Not present, 
"Ovenwrite" 



OvkrwriteallCAIvlEL 

logical call record i 
dat ^ with this FCI d ata 



Write FCI data 
CAMEL logical 
call record 



Figure 4.57cc: Process gsmSSF (sheet 29) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



30(35) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



Monitoring 



CAP_ / 
Furnish_Cf(arging_ 
Informati on \ 



Non-completed CAIVIEL 
logical call record 
exists for this leglD? 



/ippend" 



Append free format 

(Jata to existing 

l ogical call recof d 




No 



Crekte CAMEL logical 
call record 



Not present, 
"Ovenwrite" 



Ovbra/rite all CAIV EL 
Iqgical call record 
lata 



Write FCI data 

in CAMEL logical 

call record 



Monitoring 



Figure 4.57dd: Process gsmSSF (sheet 30) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



31 (35) 



r Signals to/from the right are 
to/from the gsmSCF. V 



CAP_Send/ 
CharginglKformation 



Wait_For_l nstructi ons , 

Waiting_For_End_Of_UserJnteraction_WFI, 

Waiting_Fot_End_Of_Temporary_Connection_WFI, 

Waiting_For_End_Of_Temporary_Connection_MON, 

Waiting_For_End_Of_UserJnteraction_MON 



Set Tssf to last 
ed time interval 




Handle SCI 



See section 4.5.6.3 



r 



Monitoring 



CAP_Send/ 
Charging_ln|ormation 



Handle SCI 



See section 4.5.6.3 



Figure 4.57ee: Process gsmSSF (sheet 31) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



32(35) 



r Signals to/from the right are 
to/from the gsmSCF. 7 



WaitihgForJnstructions 

\ , / 



CAP_ 

Cal IJ nfo rrrlati on_Req uest 



U!> 



Set Tssf to last 
ed time interval 
restart Tss1 



and 



store request 



Oustanding Call Information Report:= 
Oustanding Call Information Report +1 



WaitihgForJnstructions 



Figure 4.57ff: Process gsmSSF (sheet 32) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



IVIonitor 



lnt_DP_Analysed_ 
Information 



Int Continue 



Monitor 



33(35) 



r Signals to/from the left are 
to/from the MSC.*/ 



Figure 4.57gg: Process gsmSSF (sheet 33) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



34(35) 



r Signals to/from the left are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. 7 



/WaitingJor_\ 
!jnstructions_! 
' for pS / 



CAP_ 

Furnish_Ch^rging_ 

Information 



Set Tssf to las! 
used time interval 
and restart TssI 



CAP Cont<nue 



Stop Tssf 



Non -completed CAMEL 
logical call record 
exists for this leglD? 




Crepe CAMEL logical 
call record 



Int Continue 



ir 



Write FCI data 
CAMELIogiciil 
call record 



Overwrite CAMEiL 

Icigical call record 

with FCI data 



/WaitingJor_ 
1 Instructions 
r for PS 



CAP Conhect 



Stop Tssf 



Int Connect 



Application_> 
End / 



(Domplete_all 
FCI Records 



Idle 



CAP_ 
ReleaseCall 



Stop Tssf 



Int Release Call 



Figure 4.57hh: Process gsmSSF (sheet 34) 
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Process gsmSSF 



/* Invocation of gsmSSF in l\/IO, 
MT, VT or CF call case. 7 



Internal 



35(35) 



/* Signals to/from the left are to/from ttie MSCi 
signals to/from the right are 
to/from the gsmSCF. V 



Waiting for 
Instructions 
\ For DS 




















Timer expiry 
Tssf \^ 


\ lnt_DP_0. 
/Abandon 










Abort y 




Stop Tssf 












/ lnt_Error 


J 


(3omplete_alL_ 
FCLrecords 












(Domplete_al[ 
FCLrecords 




ApplicationX 

End / 


\l/ 




\/ 


Idle 

\ 


Idle ^ 



Figure 4.57ii: Process gsmSSF (sheet 35) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



188 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure Check_Criteria_Collected_lnfo 

r Procedure to check 

the criteria in the gsmSSF *f. 



Destination number 
triggering crit^ffSn 




Forwarding triggering 



No 



No 



inbibtfing crilerjpn 
met? 



Result:= 
pass 



Yes 



No 



Yes 



Result:= 
fail 





1(1) 



Figure 4.58a: Procedure Check_Criteria_Collected_lnfo(sheet 1) 
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Procedure Check_Criteria_Analysed_lnfo 



/* Procedure to check 

the criteria in the gsmSSF *f. 



Destinafon rrumber 
triggering criten&m 
exists? 



No 



Yes 



Yes 



CgJIeti number 

fna|ches string 

delineem 

criteriOLn? 




Yes 



Result:= 
pass 



Result:= 
fail 





No 



1(1) 



Figure 4.59a: Procedure Check_Criteria_Analysed_lnfo(sheet 1) 
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Procedure Check_Criteria_Unsuccessful 

/* P rocedure to check 

the criteria in the gsmSSF 7 



i(i: 




Yes 



No 




Yes 



Results 
pass 



Result:= 
pass 



Result:: 
fail 






Figure 4.60a: Procedure Procedure Check_Criteria_Unsuccessful(sheet 1) 
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Procedure Connect_To_Resource 

This procedure is called, when the 
ConnectToResource request is received 
in Wfl or IVIon state. 



i(i: 



lnt_Connect_ 
To Resource 



Avvait_Resource_ 
', Connection ) 



lnt_SRF 
Connecte 



>lnt CTR Failed 



result:^ 
pass 



result:: 
fail 





Figure 4.61a: Procedure Connect_To_Resource (sheet 1) 
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Procedure Handle_AC 

r This procedure shows the handling in 
the gsmSSF for the operation CAP 
Apply Charging. 7 



No 



Tw:=0 



Set Tssf to last 
ed time interval 
^nd restart Tsst 




No 



Stop delta 
measurement 



Tcp:=Tcp-delti 




Yes- 



Tw:= 
Tbp-Warning tin-ie 





Yes 



Start Top 



Yes- 



Start Tw 



AC pending: 
true 




No 




No 



1(1) 



Figure 4.62a: Procedure Handle_AC (sheet 1) 
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Procedure Handle_ACR 

This procedure is only caled at the 
end of connection to an outgoing leg, 
a temporary connection or a connection 
'_to _a SRF whe_n the.caj c_an_be contmu.ed 




Stop Tsw 



discard 
e-values 



Stop Tw 



CAP_ \ 

|Apply_Charghg 
[Report 



AC pending 
false 






1(1) 



Figure 4.63a: Procedure Handle_ACR (sheet 1) 
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Procedure Handle_CIR 

/* Procedure in the gsmSSF to 
handle Call Information Report. */ 



1(1) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



Handle_CIR 
leg (Ieg2) 



andle_CIR 
leg (leg 1) 




Figure 4.64a: Procedure Handle_CIR (sheet 1) 
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Procedure Handle_CIR_leg 

r Procedure in the gsmSSF to \ 
handle Call Information Report \ 
for the specified leg. 7 
;F PAR IN Leg ID Leg Type; 



1(1) 



r Signals to/from the right are 
to/from the gsmSCF. 7 



OLJtsgndirfg^l 
Infoimation Rep0ft>O? 



Yes 



CalWrrformation 

R^rt pending^or 

thisleg^O? 

Yes 



Outsanding Call Information Report:= 
Outsanding Call Information Report -1 



!CAP_CalO 
Inform ation_ 
Report / 



No 



No 




Figure 4.65a: Procedure Handle_CIR_leg (sheet 1) 
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Procedure Complete_FCI_record 

/* Procedure in the gsmSSF to 
write Furnish Charging Information ] 
data to CDR for the specified LeglD. */ 
;F PAR IN Leg ID Leg Type; 



Non-completed Logical 
CAMEL call record 
exsists for this 
LeglD? 



1(1) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



Yes 




Figure 4.66a: Procedure Complete_FCI_record (sheet 1) 
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Procedure Complete_alLFCI_records 

/* Procedure in the gsmSSF to 
write Furnish Charging Information^ 
data to CDR for the both Leg IDs. */ 



1(1) 



r Signals to/from the right are 
to/from the gsmSCF. 7 



Complete_ 
FCLrecord 

( l egD 



Complete_ 
FCLrecord 

(Ieg2) 




Figure 4.67a: Procedure Complete_all_FCI_records (sheet 1) 



4.5.7 Assisting case 

Assisting case involves the following processes 
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- CAMEL_Assisting_MSC, 

- Assisting_gsmSSF. 

The detailed error handling for these 2 processes is specified in 3G TS 29.078 [5], 



Process CAMEL_Assisting_MSC 



, Process in the MSp, 
to handle an assist ~' 



>lnjtial Address 



lnt_Assist_ 
_Required 



Wait_for_assisting. 
_gsm_SSF_invoked 



lnt_assisting_ 
_gsmSSFJnvoked 



Wait_For_ 

_Assisting_ 

_Event 



1(3) 



Signals to/from the left are to/from the \ 
process CAM EL_OCH_ETC, CAMEL. ^ 
TG_ETC or CAMEL_CF_ECT; 
signals to /from the right are to/from 
the assJsting_gsmSSF; 



lnt_Reiease_ \ 
Assisting_gsmSSF/ 



Figure 4.68a: Process CAMELAssistingMSC (sheet 1) 
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Process CAMEL_Assisting_MSC 



2(3) 



I Process in the MSC 
to handle an assist 
request 



Signals to/from the left are to/from the 
process CAMEL_OCH_ETC, CAMEll 
TC_ETC or CAMEL_CF_ECT; 
signals to/lrom the right are to/from 
the assisfing_gsmSSF; 
if not otherwise stated. 



Wait_For_ 

Assisting_ 

Event 



lnt_Connect_To/ 
Resource \ 



lnt_assisting_ 
_gsmSSF_ 
released 



lnt_lnvoke_ 
_SRF 






lnl_release_ \ 

_assisting_gsmSSF^ 



/ \, 

' Await_SRF_ 
I, _lnitialisation ! 



Releasing_assistingJ 
_gsmSSF ,' 



lnt_assisting_ / 
gsmSSF_released 



Figure 4.68b: Process CAI\/IEL_Assisting_l\/ISC (sheet 2) 
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Process CAMEL_Assisting_MSC 



3(3) 



I Process in the MSC 
to handle an assist 
request 



Await_SRF_ 1 
_lnitialisation / 



Signals to/from the left are to/from the 
process CAMEL_OCH_ETC, CAMEll 
TC_ETC or CAMEL_CF_ECT; 
signals to/lrom the right are to/from 
the assisting_gsmSSF; 
if not otherwise stated. 



lnt_SRF_ 
_Connected 



Connect SRF to the 
Call 



- I from SRF 

I 



lnt_SRF_ 

_Connection_ 

_Failure 



Send_ACM_ 
lf_Required 



Send_Answer_ 
IfRequired 



Procedure specified 
in GSM 03.18 



Procedure specified 
in GSM 03.18 



I ntS R FCon nectet 



- I from SRF 

I 



lnt_assisting_ 

_gsmSSF_ 

__released 



lnt_Disconnect_SRI 



Await_gsmSRF_ 
_disconnection 



lnt_SRF_ 

Released 



Int CTR Failed 



Wait_For_ 
Assisting_ 

Event 



lnt_release_ \ 

_assisting_gsmSSB^ 



|Releasing_assisting_ 
_gsmSSF ,' 



lnt_assisting 
gsmSSF_releas( 



Figure 4.68c: Process CAIUIEL_Assisting_IUISC (sheet 3) 
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Process assisting_gsmSSF 

/* Invocation of gsmSSF in (VJO,. 
IVIT or CF call case. 7 



1(6) 



Signals to/from the left are to/from x 
the process CAMEL_Assisting_MSC; 
signals to/from the right are 
to/from the gsmSCF, 
unless otherwise Indicated. 



^ 



/* Timers used in the assBting gsmSSF process: 
Tssf: Application timer In the ssf. 
Ranges for the default values for Tssf. 

- non user Interaction Tssf timer value: 1 second to 20 seconds; 

- user Interaction Tssf timer value: 1 minute to 30 minutes 
*/ 



Idle 



lnt_Assist_ 
_Required 



lnt_assistlng 
_gsmSSF_. 
. Invoked 



Sbt Tssf to defaJilt 

non user interaction 

Tssf timer interva 

and restart Tssfl 

Open Control 
Relationship 



CAP_Assist\ 

_Request_ y 

Instructions 



/ \ 

/Waiting for \ 

Instructions; 



Figure 4.69a: Process Assisting_gsmSSF (sheet 1) 
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Process assisting_gsmSSF 

/* Invocation of gsmSSF in (VJO,. 
IVIT or CF call case. 7 



2(6) 



,' Waiting_for 
I Instructions 




Tssf expir' 



, Internal 



„„„ „ _i -r- CAP Con 
CAP Reset Timet, 

- iResource 



Abort 



C/^ 

t 



Set Tssf to 

P_Reset_Tim 

me interval an 



resar: Tssf 



lnt_assistii 
_gsmSSF. 
^ released 



irig_ 



lnt_Conn 
To Resou 



ctTo 



ect 



A(«ait_Resourc^_ 
1 Connection ; 



Int CTR 



From process 
'CAI\/lEL_Assisting_MSC 



lnt_SRF 
Connecte 



Return apprb 
error to SCF/ 



iriate 



LI 



3t Tssf to default 

ser interaction 

timer value 



and res:art Tssf 



sbtTssf to defaiilt 
nop user interaction 

timer value and 
resa>tTssf 



Idle 



'Waiting_For_^ 
\ Instructions j 



/ Waiting_For\ 
\ _End_OL ) 
U- ser Interactio h 



Figure 4.69b: Process Assisting_gsmSSF (sheet 2) 
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Figure 4.70a: Procedure Handle_0_Answer (sheet 1) 
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Figure 4.71a: Procedure Handle_T_Answer (sheet 1) 
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4.5.8 Procedure CAMEL_Provide_SubscriberJnfo 

4.5.8.1 MS reachable 

A Provide_Subscriber_Info Request is sent to VLR and the HLR waits in state Wait_For_Information. 

If the VLR returns a Provide_Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to 
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Area to derive the 
location number and/or Geographical Info. The mapping from cell ID and location area to location number is network- 
specific and outside the scope of the GSM standard. 

NOTE: The handling in the VLR of Provide_Subscriber_Info Request is defined in 3G TS 23.018 [3]. 

4.5.8.2 MS not reachable 

4.5.8.2.1 Location Information requested 

If VLR number is available in the HLR, then the Location Information is set to this parameter only. 
If location information is not available in the HLR, no location information is set. 

4.5.8.2.2 Subscriber State requested 

The Subscriber State is set to "Network determined not reachable". 

4.5.8.3 Actions at state Wait_For_lnformation 

The following actions are possible in state Wait_For_Information depending on the result of the 
Provide_Subscriber_Info Request sent to VLR. 

4.5.8.3.1 Provide_Subscriber_lnfo ack 

The Location Information or/and the Subscriber State are set to the received information. 

4.5.8.3.2 Provide_Subscriber_lnfo Negative Response 

If location information was requested the VLR number is provided as location information. If the subscriber state was 
requested the subscriber state is set to "not provided from VLR". 
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Procedure CAM EL_Provide_Subscriber_lnfo 
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Figure 4.72a: Procedure CAI\flEL_Provide_Subscriber_lnfo (sheet 1) 

4.5.9 CAMEL specific liandling of location updating and data restoration 

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phases it 
supports. 

The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases 
supported by the VLR or, if some different handling is required, data for substitute handling. 
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When location update has been completed, the MSC/VLR in which the subscriber is registered after the location update, 
shall check the M-CSI. If a Mobility Management notification to the gsmSCF is required for this subscriber, then the 
MSC/VLR shall now send the notification to the gsmSCF. 

Refer to subclause 9.2. 1 for a description of M-CSI and the conditions under which a notification shall be sent. 

4.5.10 Cross phase compatibility 

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase 
corresponding to the CAMEL phase negotiated on the HLR-VLR interface when it opens a dialogue with the gsmSCF. 
The HLR-VLR negotiation of CAMEL phase is per subscriber. 

4.5.1 1 Handling of North American Carrier Information 

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile 
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A 
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information 
items. 

NA Carrier Information 

NA Originating Line Information 

NA Charge Number 

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to 
provide certain information needed by this carrier. Any required information items not received shall be defaulted to 
those that would normally apply to the call in the absence of an interaction with a gsmSCF. 

If any NA information item received from the gsmSCF is found to be invalid, the gsmSSF may either, as an operator 
option, release the call or behave as if the invalid information item had not been sent. 

If the carrier specified in the NA Carrier Information parameter is not supported in the VPLMN or IPLMN, the gsmSSF 
may either, as an operator option, release the call or substitute for the unsupported carrier a preferred carrier of the 
VPLMN or IPLMN. 

Support of the NA Originating Line Information and NA Charge Number parameters is an operator option in a VPLMN 
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received 
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO, 
MF, MT or VT call. 

4.6 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-) for each 
different traffic case. Mobile Originating call (MO), Mobile Forwarded call (MF), Mobile Terminating call in the 
GMSC (MT) and Mobile Terminating call in the VMSC (VT). This categorisation is a functional classification, i.e., 
stage 2 information and not a stage 3 classification to be used for the ASN.l syntax of the protocol. This distinction 
between MO, MF, and MT and VT calls is not applicable to all Information Flows. 

The following principles apply for the handling of the lEs by the receiving entity : 

The gsmSSF shall functionally support all lEs which can be sent to it. 

The gsmSCF may silently discard any IE which it does not functionally support 

The gsmSRF shall return an error if it does not functionally support a IE which it receives. 

The HLR may silently discard any IE which it does not functionally support. 
Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.078. 
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4.6.1 gsmSSF to gsmSCF information flows 
4.6.1 .1 Activity Test ack 

4.6.1.1.1 Description 

This IF is the response to the Activity Test. 

4.6.1.1.2 Information Elements 

This IF contains no information elements. 



4.6.1.2 



Apply Charging Report 



4.6.1.2.1 Description 

This IF is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF. 



4.6.1.2.2 



Information Elements 



Information element name 


MO 


MP 


MT 


VT 


Description 


Call Result 


M 


M 


M 


M 


This IE contains the charging information to be provided 
by the gsmSSF. 



M Mandatory (The IE shall always be sent) 
Call Result contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Duration Charging Result 


M 


M 


M 


M 


This IE is a Ust defined in the next table. 



M Mandatory (The IE shall always be sent) 

Time Duration Charging Result contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Information 


M 


M 


M 


M 


This IE is a choice between Time if No Tariff Switch and 
Time if Tariff Switch. 


Party To Charge 


M 


M 


M 


M 


This IE is received in the related ApplyCharging operation 
to correlate the result to the request. This IE shall be a 
copy of the corresponding IE received in the Apply 
Charging operation. 


Call Active 


M 


M 


M 


M 


This IE indicates whether the call is active or not. 


Call Released at Tcp Expiry 


C 


C 


C 


C 


This element is an indication tinat tine gsmSSF lias 

released the call and terminated the dialogue, due to 

Tcp expiry. 

It shall be present when ACR is sent due to Tcp 

expiry and the gsmSSF has released the call 

(because 'ReleaselfExceeded' was present in ACH 

operation). 

In all other circumstances, this element shall be 

absent. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 
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Time Information contains one of the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time If No Tariff Switch 


C 


C 


C 


C 


This IE will be present if no tariff switch has occurred 
since the detection of Answer for the connection to the 
Called Party, the Temporary Connection, or the SRF 
connection, otherwise it will be absent. 


Time If Tariff Switch 


C 


C 


C 


c 


This IE will be present if a tariff switch has occurred since 
the detection of Answer for the connection to the Called 
Party, the Temporary Connection, or the SRF connection, 
otherwise it will be absent. 



C Conditional (The IE shall be sent, if available) 

4.6.1.3 Call Information Report 

4.6.1.3.1 Description 

This IF is used to send specific call information for a single call to the gsmSCF as requested from the gsmSCF in a 
previous Call Information Request. 



4.6.1.3.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 






Requested Information List 


M 


M 


M 


M 


This IE specifies a list of Requested information Values 
which are requested. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which 
information shall be collected. When absent, it indicates 
the 'outgoing' leg created with Connect, Continue or 
Continue With Argument. 



M Mandatory (The IE shall always be sent) 

4.6.1 .4 Event Report BCSM 

4.6.1.4.1 Description 

This IF is used to notify the gsmSCF of a call-related event (i.e., BCSM events as answer and disconnect) previously 
requested by the gsmSCF in a Request Report BCSM Event IF. 

4.6.1.4.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Event type BCSM 


M 


M 


M 


M 


This IE specifies the type of event that is reported. 


Event Specific Information 
BCSM 


C 


C 


C 


C 


This IE indicates the call related information specific to 
the event. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which the event 
is reported. 


Misc Call Info 


M 


M 


M 


M 


This IE indicates the DP type. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

Event Specific Information BCSM contains the following information for the O Answer and T Answer cases: 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Destination address 


M 


M 


M 


M 


This IE specifies the destination address for the call leg. 


OR 


- 


C 


C 


- 


This IE indicates that the call was subject to basic 
Optimal Routeing as specified in GSM 03.79. 


Forwarded call 


- 


M 


C 


C 


This IE indicates that the call has been subject to GSM 
call forwarding. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent if its value is True, otherwise it shall not be sent) 
Not applicable 



4.6.1.5 



Initial DP 



4.6.1.5.1 



Description 



This IF is generated by the gsmSSF when a trigger is detected at a DP in the BCSM, to request instructions from the 

gsmSCF. 

4.6.1.5.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Additional Calling Party 
Number 


- 


C 


C 


C 


The calling party number provided by the access signalling 
system of the calHng user. 


Bearer Capability 


M 


C 


C 


c 


This IE indicates the type of the bearer capability 
connection to the user. 


Called Party Number 




M 


M 


M 


This IE contains the number used to identify the called 
party in the forward direction. For the VT calls this is the 
MSISDN received in the Provide Roaming Number; if the 
MSISDN is not available, the basic MSISDN is used. 


Called Party BCD Number 


M 








This IE contains the number used to identify the called 
party in the forward direction. The number contained in 
this IE shall be identical to the number received over the 
access network. It may e.g. include service selection 
information, such as * and # digits, or carrier selection 
information dialled by the subscriber. 


Calling Party Number 


M 


C 


C 


c 


This IE carries the calling party number to identify the 
calling party or the origin of the call. 


Calling Partys Category 


M 


C 


C 


c 


Indicates the type of calling party (e.g., operator, pay 
phone, ordinary subscriber). 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Call Reference Number 


M 


M 


M 


M 


This IE may be used by the gsmSCF for inclusion in a 
network optional gsmSCF call record. It has to be coupled 
with the identity of the MSC which allocated it in order to 
define unambiguously the identity of the call. 

For MO calls, the call reference number is set by the 
serving VMSC and included in the MO call record. 

For MT calls, the call reference number is set by the 
GMSC and included in the RCF call record in the GMSC 
and in the MT call record in the terminating MSC. 

For VT calls, the call reference number is set by the 
GMSC and included in the RCF call record in the GMSC 
and in the MT call record in the terminating MSC. 

For CF calls, the call reference number is set by the GMSC 
and included in the CF record in the forwarding MSC. 


Cause 


C 


C 


C 


C 


This IE indicates the cause specific to the armed BCSM 
DP event. This IE is applicable to DP 
Route_Select_Failure and DP T_Busy. The cause may be 
used by the SCF to decide about the further handling of the 
call. 


Event Type BCSM 


M 


M 


M 


M 


This IE indicates the armed BCSM DP event, resulting in 
the Initial DP IF. 


Ext-Basic Service Code 


C 


C 


C 


C 


This IE indicates the type of basic service i.e., teleservice 
or bearer service. 


High Layer Compatibility 


C 


C 


C 


C 


This IE indicates the type of the high layer compatibility, 
which will be used to determine the ISDN-teleservice of a 
connected ISDN terminal. 


IMSI 


M 


M 


M 


M 


This IE identifies the mobile subscriber. 


IP SSP Capabilities 


C 


C 


C 


C 


This IE indicates which SRF resources are supported 
within the gsmSSF and are available. If this IE is absent, 
this indicates that no gsmSRF is attached and available. 


Location Information 


M 


- 


C 


M 


This IE is described in the next table. 


Location Number 


M 


c 


c 


C 


For mobile originated calls this IE represents the location 
of the calling party. For all other call scenarios this IE 
contains the location number received in incoming IS UP 
signalHng. 


MSC Address 


M 


M 


M 


M 


For MO calls, the MSC Address carries the international 
E.164 address of the serving VMSC. 

For MT calls, the MSC Address carries the international 
E. 164 address of the GMSC. 

For VT calls, the MSC Address carries the international 
E.164 address of the serving VMSC. 

For CF calls, the MSC Address carries the international 
E. 164 address of the forwarding MSC. 


GMSC Address 




M 




M 


For CF calls, the GMSC Address carries the international 
E.164 address of the GMSC. 

For VT calls, the GMSC Address carries the international 
E. 164 address of the GMSC. 
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Information element name 


MO 


MF 


MT 


VT 


Description 


NA Carrier Information 


C 


C 


C 


c 


The content of this IE is described in the next table. 

The IE may be sent when the VPLMN and the HPLMN of 
the subscriber are both North American. 

For MO calls, this IE shall contain any carrier that was 
dialed by the calUng subscriber. If no carrier was dialed, 
the IE shall contain the calling subscriber's subscribed 
carrier. 

For MT and VT calls, the IE shall contain the carrier 
subscribed to by the called subscriber. 

For CF calls, the IE shall contain the carrier subscribed to 
by the forwarding subscriber. 


Original Called Party ID 


- 


c 


C 


c 


This IE carries the dialled digits if the call has met call 
forwarding on the route to the gsmSSF. 


Redirecting Party ID 


- 


M 


c 


c 


This IE indicates the directory number the call was 
redirected from. 


Redirection Information 


- 


M 


c 


c 


This IE contains forwarding related information, such as 
redirection counter. 


Service Key 


M 


M 


M 


M 


This IE identifies for the gsmSCF the requested set of one 
or more CAMEL services. It is used to address the correct 
application/SLP within the gsmSCF. 


Subscriber State 






c 


c 


This IE indicates the status of the MS. The states are: 

- CAMELBusy: The MS is engaged on a transaction for a 
mobile originating or terminated circuit-switched call. 

- NetworkDeterminedNotReachable: The network can 
determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The state of the MS is neither 
"CAMELBusy" nor 
"NetworkDeterminedNotReachable". 

- Not provided from VLR. 


Time And Timezone 


M 


M 


M 


M 


This IE contains the time that the gsmSSF was triggered, 
and the time zone the gsmSSF resides in. 


GSM Forwarding Pending 






C 


C 


This parameter indicates that a forwarded-to-number was 
received and the call will be forwarded due to GSM 
supplementary service call forwarding in the 
GMSC/VMSC. 


Service Interaction Indicators 
Two 


C 


C 


c 


c 


This IE is sent if it is received in the ISUP message or due 
to previous CAMEL processing. The IE is described in a 
table below. 


CUG Information 


- 


C 


c 


c 


See 3G TS 23.085 [9] for details of this IE. 


CUG Index 


c 


- 


- 


- 


See 3G TS 23.085 [9] for details of this IE. 



M Mandatory (The IE shall always be sent) 
C Conditional (The IE shall be sent, if available) 
Not applicable 
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Location Information contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Location Number 


- 


- 


C 


c 


See 3GTS 23.018 [3]. 


CellldOrLAI 


M 


- 


C 


c 


See 3GTS 23.018 [3]. 


Geographical Information 


C 


- 


c 


c 


See 3GTS 23.018 [3]. 


Geodetic Information 


C 


- 


c 


c 


See 3GTS 23.018 [3]. 


Age Of Location Information 


M 


- 


c 


c 


See 3GTS 23.018 [3]. 


VLR number 


M 


- 


c 


M 


See 3GTS 23.018 [3]. 


Selected LSA Identity 


C 




c 


c 


This IE indicates the LSA identity associated with the 
current position of the MS. Send if the LSA ID of 
subscription and LSA ID of the used cell matches. In 
the case of multiple matches the one with the highest 
priority is sent. See 3G TS 23.073 [23]. 

The IE shall only be sent, if SoLSA is supported. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available. Further conditions are in the description column.) 

Not applicable 
NA Carrier Information contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


NA Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long 
distance carrier. 


NA Carrier Selection 
Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

- dialled 

- subscribed 



M Mandatory (The IE shall always be sent) 

Service Interaction Indicators Two contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Forward Service Interaction 
Indicator 


C 


C 


c 


c 


This IE is described in a table below. 


HOLD Treatment Indicator 


C 


C 


c 


c 


This IE indicates whether the CAMEL subscriber can 
invoke HOLD for the call. 


CW Treatment Indicator 


C 


c 


c 


c 


This IE indicates whether CW can be applied for a call to 
the CAMEL subscriber whilst this call is ongoing. 


ECT Treatment Indicator 


C 


c 


c 


c 


This IE indicates whether the call leg can become part of 
an ECT call initiated by the calling subscriber. 


Call Completion Treatment 
Indicator 


C 


c 


c 


c 


This IE indicates whether a CCBS request can be made for 
the call. 



C Conditional (The IE shall be sent, if available) 

- Not applicable 

Forward Service Interaction Indicator contains the following information: 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 


C 


C 


C 


C 


This IE indicates whether the call leg can become part of a 
MPTY call initiated by the called subscriber. 


Call Diversion Treatment 
Indicator 


C 


C 


C 


c 


This IE indicates whether the call can be forwarded using 
the Call Forwarding or Call Deflection Supplementary 
Services. 



4.6.2 gsmSCF to gsmSSF information flows 



4.6.2.1 



4.6.2.1.1 



Activity Test 
Description 



This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSSF. If the 
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume 
that the gsmSSF has failed in some way and will take the appropriate action. 

4.6.2.1.2 Information Elements 

This IF contains no information elements. 



4.6.2.2 



Apply Charging 



4.6.2.2.1 Description 

This IF is used for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration. 



4.6.2.2.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


ACh Billing Charging 
Characteristics 


M 


M 


M 


M 


This IE specifies the charging related information to be 
provided by the gsmSSF and the conditions on which this 
information has to be provided back to the gsmSCF. 


Party To Charge 


M 


M 


M 


M 


This IE shall be reflected in the corresponding IE of the 
Apply Charging Report operation. This IE has no effect on 
the charging procedures in the MSC. 



M Mandatory (The IE shall always be sent) 

ACh Billing Charging Characteristics contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Duration Charging 


M 


M 


M 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 
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Time Duration Charging contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Max Call Period Duration 


M 


M 


M 


M 


This IE indicates the maximum call period duration 
timer. 


Tariff Switch Interval 











O 


This IE indicates the tariff switch time until the next 
tariff switch applies. 


Release If Duration Exceeded 














This IE indicates that the call shall be released when the 
Max call Period Duration expires, with a warning tone 
if the Play Tone IE is present. The cause used in the 
release message shall be "normal unspecified". 

Default is to continue the call. 


Play Tone 


O 




O 


O 


This IE is set if a tone has to be played to the party for 
whom the BCSM is operating. If present, this IE 
indicates that 30 seconds before the Max Call Period 
Duration timer expires, 

a triple tone of 900 Hz (200 milliseconds tone, 200 
milHseconds pause) shall be played. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 
- Not apphcable 



4.6.2.3 



Call Information Request 



4.6.2.3.1 



Description 



This IF is used to request the gsmSSF to record specific information about a single call and report it to the gsmSCF 
(with a CalllnformationReport) 



4.6.2.3.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


Requested Information Type 

List 


M 


M 


M 


M 


This IE specifies a list of specific items of information 
which are requested. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which 
information shall be collected. When absent, it indicates 
the 'outgoing' leg created with Connect, Continue or 
Continue With Argument. 



M Mandatory (The IE shall always be sent) 
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Requested Information Type List contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Call Attempt Elapsed Time 


O 





O 


O 


This IE indicates that the Call Attempt Elapsed Time is 
requested in the Call Information Report. 
Call Attempt Elapsed Time is the duration between the 
end of the CAMEL processing initiating call setup 
(Connect, Continue or Continue With Argument IF) and 
the received answer indication from the called party side. 
For the Calling Party, the value of Call Attempt Elapsed 
Time in the Call Information Report shall be set to 0. 


Call Stop Time 


O 


O 


O 


o 


This IE indicates that the Call Stop Time is requested in 

the Call Information Report. 

Call Stop Time is the time stamp when the connection is 

released. 


Call Connected Elapsed Time 





O 





o 


This IE indicates that the Call Connected Elapsed Time is 

requested in the Call Information Report. 

Call Connected Elapsed Time is the duration between the 

received answer indication from the called party side and 

the release of the connection. 

For a Calling Party, it indicates the duration between the 

sending of IDP and the release of that party 


Release Cause 


O 


O 


O 


o 


This IE indicates that the Release Cause is requested in the 

Call Information Report. 

Release Cause is the release cause for the call. 



O Optional (Service logic dependent) 



4.6.2.4 



Cancel 



4.6.2.4.1 Description 

This IF is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports. 

4.6.2.4.2 Information Elements 

The following information elements are used: 



Information element name 


MO 


MF 


MT 


VT 


Description 


All Requests 


M 


M 


M 


M 


This IE indicates that all active requests for 
EventReportBCSM, ApplyChargingReport and 
CalllnformationReport shall be cancelled. 



M Mandatory (The IE shall always be sent) 

4.6.2.5 Connect 



4.6.2.5.1 



Description 



This IF is used to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To 
do so, the gsmSSF may use destination information from the calling party and existing call set-up information 
depending on the information provided by the gsmSCF. 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Alerting Pattern 


- 


- 


O 


o 


This parameter indicates the kind of Alerting Pattern to be 
applied. 


Calling Partys Category 





o 





o 


This IE indicates the type of calling party (e.g., operator, 
pay phone, ordinary subscriber). 


Destination Routing Address 


M 


M 


M 


M 


This IE contains the called party number towards which 
the call is to be routed. 


Generic Number 


O 


O 





O 


This IE contains the generic number. Its used to convey the 
additional calling party number, which e.g. could be used 
to modify the calUng line ID presented to the called user. 


NA Carrier Information 





o 





o 


This IE is described in the next table. 


NA Originating Line 
Information 





o 


O 


o 


This IE identifies the type of number in the NA Charge 
Number (e.g. subscriber versus PLMN operator number). 


NA Charge Number 











o 


This IE identifies the chargeable number for the usage of a 
North American carrier. 


O-CSI AppUcable 


- 


- 





o 


This IE indicates that the O-CSI, if present shall be applied 
on the outgoing leg. 


Original Called Party ID 





o 





o 


This IE carries the dialled digits if the call has met call 
forwarding on route to the gsmSSF or is forwarded by the 
gsmSCF. 


Redirecting Party ID 











o 


This IE indicates the directory number the call was 
redirected from. 


Redirection Information 





o 


o 


o 


This IE contains forwarding related information, such as 
redirecting counter. 


Suppression Of 
Announcements 


- 


- 





o 


This IE indicates that announcements or tones generated as 
a result of unsuccessful call setup shall be suppressed. 


Service Interaction Indicators 
Two 











o 


This IE is described in a table below. 


CUG Interlock Code 


o 


o 


o 


o 


See 3G TS 23.085 [9] for details of this IE. 


Outgoing Access Indicator 


o 


o 


o 


o 


See 3G TS 23.085 [9] for details of this IE. 



O Optional (Service logic dependent) 

Not applicable 
NA Carrier Information contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


NA Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long 
distance carrier. 


NA Carrier Selection 
Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

- dialled 

- subscribed 



M Mandatory (The IE shall always be sent) 

Service Interaction Indicators Two contains the following information: 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Forward Service Interaction 
Indicator 














This IE is described in a table below. 


Backward Service Interaction 
Indicator 


O 


O 


O 





This IE is described in a table below. 


HOLD Treatment Indicator 


O 


- 


- 


o 


This IE indicates whether the CAMEL subscriber can 
invoke HOLD for the call. 


CW Treatment Indicator 





- 


- 





This IE indicates whether CW can be applied for a call to 
the CAMEL subscriber whilst this call is ongoing. 


ECT Treatment Indicator 


O 


- 


- 





This IE indicates whether the call leg can become part of 
an ECT call initiated by the CAMEL subscriber. 


Call Completion Treatment 
Indicator 


O 


- 


- 





This IE indicates whether a CCBS request can be made for 
the call. 



O Optional (Service logic dependent) 

Not applicable 
Forward Service Interaction Indicator contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 


O 


O 


O 





This IE indicates whether the call leg can become part of a 
MPTY call initiated by the called subscriber. 


Call Diversion Treatment 
Indicator 


O 


O 





O 


This IE indicates whether the call can be forwarded using 
the Call Forwarding or Call Deflection Supplementary 

Services. 


Calling Party Restriction 
Indicator 


O 


- 


- 


- 


This IE indicates whether the CLI shall be marked as 
Restricted by CAMEL action for the call. 



O Optional (Service logic dependent) 

- Not apphcable 

Backward Service Interaction Indicator contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 














This IE indicates if the call leg can become part of a 
MPTY call initiated by the calling subscriber. 



O Optional (Service logic dependent) 
Not applicable 



4.6.2.6 



Connect To Resource 



4.6.2.6.1 Description 

This IF is used to connect a call from the gsmSSF to a gsmSRF. 
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4.6.2.6.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Service Interaction Indicators 
Two 


O 


O 


O 


O 


This parameter indicates whether or not a bothway 
through connection is required between the Calling party 
and the gsmSRF. The handling when this IE is not present 
is defined in EN 301 070-1 ([7]). 


Resource Address 


O 


O 





o 


This IE indicates the physical location of the gsmSRF. 



O Optional (Service logic dependent) 
Resource Address contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


IP Routing Address 


C 


C 


C 


C 


This IE indicates the routeing address to set up a 
connection towards the gsmSRF. 


None 


C 


C 


C 


c 


This parameter indicates that the call party is to be 
connected to a predefined gsmSRF. 



C Conditional 



4.6.2.7 



Continue 



4.6.2.7.1 



Description 



This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing 
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing (i.e., 
proceeds to the next point in call in the BCSM) without substituting new data from the gsmSCF. 

4.6.2.7.2 Information Elements 

This IF contains no information elements. 



4.6.2.8 Continue With Argument 

4.6.2.8.1 Description 



This information flow requests the gsmSSF to proceed the call processing with modified information at the DP at which 
it previously suspended call processing to await gsmSCF instructions. The gsmSSF completes DP processing, and 
continues basic call processing (i.e., proceeds to the next point in call in the BCSM) with the modified call setup 
information as received from the gsmSCF. 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Alerting Pattern 


- 


- 


O 


o 


This parameter indicates the kind of Alerting Pattern to be 
appUed. 


Calling Partys Category 


O 











This IE indicates the type of calling party (e.g., operator, 
pay phone, ordinary subscriber). 


Generic Number 


O 


o 


o 


o 


This IE contains the generic number. Its used to convey 
the additional calUng party number, which e.g. could be 
used to modify the calling line ID presented to the called 

user. 


NA Carrier Information 


o 


o 


o 


o 


This IE is described in the next table. 


NA Originating Line 
Information 





o 


o 


o 


This IE identifies the type of number in the NA Charge 
Number (e.g. subscriber versus PLMN operator number). 


NA Charge Number 


o 


o 





o 


This IE identifies the chargeable number for the usage of a 
North American carrier. 


Original Called Party ID 


o 


o 








This IE carries the dialled digits if the call has met call 
forwarding on route to the gsmSSF or is forwarded by the 
gsmSCF. 


Redirecting Party ID 











o 


This IE indicates the directory number the call was 
redirected from. 


Redirection Information 


o 


o 


o 





This IE contains forwarding related information, such as 
redirecting counter. 


Suppression Of 
Announcements 


- 


- 


o 


o 


This IE indicates that announcements or tones generated 
as a result of unsuccessful call setup shall be suppressed. 


Service Interaction Indicators 
Two 


o 








o 


See the Information Flow table of the Connect operation 
for an explanation of this parameter. 
For Mobile Terminated calls, this parameter may only be 
sent to the VMSC. 


CUG Interlock Code 














See 3G TS 23.085 [9] for details of this IE. 


Outgoing Access Indicator 


o 





o 


o 


See 3G TS 23.085 [9] for details of this IE. 



O Optional (Service logic dependent) 

- Not apphcable 

NA Carrier Information contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


NA Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long 
distance carrier. 


NA Carrier Selection 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 


Information 










- dialled 

- subscribed 



M Mandatory (The IE shall always be sent) 

4.6.2.9 Disconnect Forward Connection 

4.6.2.9.1 Description 

This IF is used : 
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- to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF, 

- to disconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is send to the 
initiating gsmSSF 

4.6.2.9.2 Information Elements 

This IF contains no information elements. 

4.6.2.1 Establish Temporary Connection 



4.6.2.10.1 



Description 



This IF is used to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist 
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF. 

4.6.2.10.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Assisting SSP IP Routing 
Address 


M 


M 


M 


M 


This parameter indicates the destination address of the 
gsmSRF or assisting gsmSSF for the assist procedure. As 
a network operator option, the Assisting SSP IP Routing 
Address may contain embedded within it, a "Correlation 
ID" and " ScfID", but only if "Correlation ID" and "Scf 
ID" are not specified separately. 


Correlation ID 





O 





O 


This parameter is used for : 

- the correlation of dialogues from the initiating gsmSSF-> 
gsmSCF with dialogues from gsmSRF -> gsmSCF 

- the correlation of dialogues from the initiating gsmSSF-> 
gsmSCF with dialogues from assisting gsmSSF -> 
gsmSCF. 


NA Carrier Information 


O 


o 


o 


O 


This IE is described in the next table. 


NA Originating Line 
Information 


o 


o 


o 


o 


This IE identifies the type of number in the N A Charge 
Number (e.g. subscriber versus PLMN operator number). 


NA Charge Number 





o 








This IE identifies the chargeable number for the usage of a 
North American carrier. 


ScfID 


o 


o 


o 


o 


This parameter indicates the gsmSCF identifier 


Service Interaction Indicators 
Two 











o 


This parameter indicates whether or not a bothway 
through connection is required between the Calling party 
and the gsmSRF. The handUng when this IE is not present 
is defined in EN 301 070-1 ([7]). 



M Mandatory (The IE shall always be sent) 

O Optional (Service logic dependent) 

NA Carrier Information contains the following information: 
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Information element name 


MO 


MF 


MT 


VT 


Description 


NA Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long distance 
carrier. 


NA Carrier Selection 
Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

- dialled 

- subscribed 



M Mandatory (The IE shall always be sent) 



4.6.2.11 Furnish Charging Information 



4.6.2.11.1 



Description 



This IF is used to request the gsmSSF to include call related information in the CAMEL specific logical call record. The 
logical call record is created when FCI is received and a logical call record for that leg does not exist. For modelling 
purposes the logical call record is buffered in the gsmSSF. The gsmSSF completes logical call records as defined in the 
SDLs. Once the logical call record is completed, then its free format data is moved to the corresponding CDR and the 
logical call record is deleted. 

The CSE can send multiple concatenated FCIs per leg for completion. The total maximum of free format data is 160 
octets per leg. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and 
new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and 
the gsmSCF can send another 160 octets per leg. The SDLs of 3GPP TS 23.078 define when Logical CDRs are 
completed. After the completion the gsmSCF can send another 160 octets of free format data in one or more FCI 
operations for the called leg. 



4.6.2.11.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 






FCI Billing Charging 

Characteristics 


M 


M 


M 


M 


This IE is described in the next table. 


M Mandatory (The IE shall always be sent) 

FCI Billing Charging Characteristics contains the following information: 


Information element name 


MO 


MF 


MT 


VT 


Description 


FCIBCCCAMEL Sequence 1 


M 


M 


M 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 
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FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


MO 


MF 


MX 


VT 


Description 


Free Format Data 


M 


M 


M 


M 


This IE is a free format data to be inserted in the CAMEL 
logical call record. 


Party To Charge 


M 


M 


M 


M 


This IE indicates the party for whom a CAMEL logical 
call record will be created. 


Append Free Format Data 


O 


O 


O 


O 


This IE indicates that the gsmSSF shall append the free 
format data to the Logical call record. 

- If this IE is present and indicates "Append", the 
gsmSSF shall append the free format data received 
in this IF to the free format data already present in 
the Logical call record for that leg of the call. 

- If this IE is absent or in value "Overwrite", then the 
gsmSSF shall overwrite all free format data already 
present in the Logical call recird for that leg of the 
call, by the free format data received in this IF. 

If no Logical call record exists yet for that leg of the call, 
then the gsmSSF shall ignore this IE. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 



4.6.2.12 



Release Call 



4.6.2.12.1 Description 

This IF is used to tear down by the gsmSCF an existing call at any phase of the call for all parties involved in the call. 

4.6.2.12.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Release Cause 


M 


M 


M 


M 


A number giving an indication to the gsmSSF about the 
reason of releasing this specific call. This may be used by 
MSC/GMSC for generating specific tones to the different 
parties in the call or to fill in the "cause" in the release 

message. 



M Mandatory (The IE shall always be sent) 



4.6.2.1 3 Request Report BCSM Event 



4.6.2.13.1 



Description 



This IF is used to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF 
when the event is detected (see Event Report BCSM). 
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Information element name 


MO 


MF 


MT 


VT 


Description 


BCSM Event 


M 


M 


M 


M 


This IE specifies the event or events of which a report is 
requested. 



M Mandatory (The IE shall always be sent) 
BCSM Event contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Event type 


M 


M 


M 


M 


This IE specifies the type of event of which a report is 
requested. 


Leg ID 


C 


C 


C 


C 


This IE indicates the party in the call for which the event 
shall be reported. 


Monitor Mode 


M 


M 


M 


M 


When this IE is "interrupted", the event shall be reported 
as a request, if it is "notifyAndContinue", the event shall 
be reported as a notification, if the IE is "transparent", the 
event shall not be reported. 


DP Specific Criteria 


O 


O 








This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 
C Conditional 

O Optional (Service logic dependent) 
DP Specific Criteria is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Application Timer 











O 


This IE carries additional timer duration information 
(timer values for No Answer event) required for arming 
No_Answer EDPs in the gsmSSF. The TNRy timer (value 
defined between 10s and 40s) shall be shorter than the 
network no answer timer. 



O Optional (Service logic dependent) 



4.6.2.14 



Reset Timer 



4.6.2.14.1 Description 

This IF is used to refresh a timer. 

4.6.2.14.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Timer Value 


M 


M 


M 


M 


This IE specifies the value to which the timer Tssf shall 
be set. 


Timer ID 


O 


O 


O 


O 


This IE has a default value indicating the Tssf value. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 
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4.6.2.15 Send Charging Information 



4.6.2.15.1 



Description 



This IF is used to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the 
gsmSCF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further 
generation of CAI by the MSC. Further processing of the charge advice information by the MSC shall be in accordance 
with the GSM Advice of Charge Supplementary Service. 

The IF is only used in the MO case or in the VT case. 

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by 
the MSC and sent to the MS, the behaviour of the service may be unpredictable or incorrect ; the service 
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF 
before charge information is sent to the to the MS. 

4.6.2.15.2 Information Elements 

The following information elements are only used for the MO case and for the VT case: 



Information element name 


MO 


MF 


MT 


VT 


Description 


SCI Billing Charging 
Characteristics 


M 


- 


- 


M 


This IE defines the Advice Of Charge related information 
to be provided to the Mobile Station 


Leg ID 


M 


- 


- 


M 


This IE indicates where the charging information shall be 
sent. 


M Mandatory (The IE shall always be sent) 

SCI Billing Charging Characteristics is defined as: 


Information element name 


MO 


MF 


MT 


VT 


Description 


AOC After Answer 


C 


- 


- 


C 


This IE is sent after an Answer from event has been 
detected from the called party, the current connected SRF 
or the temporary connection. 


AOC Before Answer 


C 


- 


- 


c 


This IE is sent before an Answer event has been detected 
from the called party, the current connected SRF or the 
temporary connection. 


C Conditional (only one of these lEs may be sen 
AOC Before Answer is defined as: 


) 




Information element name 


MO 


MF 


MT 


VT 


Description 


AOC Initial 


M 


- 


- 


M 


This IE contains CAI elements as defined in GSM 02.24. 


AOC Subsequent 





- 


- 


O 


See definition in the next table. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 
AOCSubsequent is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


CAI Elements 


M 


- 


- 


M 


This IE contains CAI elements as defined in GSM 02.24 


Tariff Switch Interval 


O 


- 


- 


O 


This IE indicates the tariff switch time until the next tariff 
switch applies. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 
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AOCAfterAnswer is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


CAI Elements 


M 


- 


- 


M 


This IE contains CAI elements as defined in GSM 02.24 


Tariff Switch Interval 


O 


- 


- 


O 


This IE indicates the tariff switch time until the next tariff 
switch applies. 



M Mandatory (The IE shall always be sent) 

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information 
flows 

4.6.3.1 Activity Test 

4.6.3.1.1 Description 

This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSRF. If the 
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume 
that the gsmSRF has failed in some way and will take the appropriate action. 

4.6.3.1.2 Information Elements 

This IF contains no information elements. 



4.6.3.2 



Cancel 



4.6.3.2.1 Description 

This IF is used by the gsmSCF to request the gsmSRF to cancel a correlated previous operation. 

4.6.3.2.2 Information Elements 

The following information elements are used: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Invoke ID 


M 


M 


M 


M 


This IE specifies the operation to be cancelled. 



M Mandatory (The IE shall always be sent) 

4.6.3.3 Play Announcement 

4.6.3.3.1 Description 

This IF is used for inband interaction. 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Information To Send 


M 


M 


M 


M 


This IE indicates an announcement or a tone to be sent 
to the end user by the gsmSRF. 


Disconnect From IP Forbidden 


M 


M 


M 


M 


This IE indicates whether or not the gsmSRF may be 
disconnected from the user when all information has 
been sent. 


Request Announcement 
Complete 


M 


M 


M 


M 


This IE indicates whether or not a 
SpecializedResourceReport shall be sent to the gsmSCF 
when all information has been sent. 



M Mandatory (The IE shall always be sent) 

O Optional (Service logic dependent) 

Information To Send contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Inband Info 





O 





O 


This IE indicates the inband information to be sent. 


Tone 





O 


O 


o 


This IE indicates the tone to be sent. The mapping from 
the code points of this IE to tones is a matter for 
agreement between the gsmSCF operator and the gsmSRF 
operator. 



O Optional (Service logic dependent) 

Inband Info contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Message ID 


M 


M 


M 


M 


This IE is described in the next table. 


Number Of Repetitions 


M 


M 


M 


M 


This IE indicates the maximum number of times the 
message shall be sent to the end-user. 


Duration 














This IE indicates the maximum duration time in seconds 
that the message shall be played/repeated. Zero indicates 
endless repetition. 


Interval 











O 


This IE indicates the time interval in seconds between two 
repetitions. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 
Message ID contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Elementary Message ID 


O 


O 


O 


O 


This IE indicates a single announcement 


Text 





O 





o 


This IE indicates a text to be sent. The text shall be 
transformed to inband information (speech) by the 
gsmSRF. 


Elementary Message IDs 











o 


This IE indicates a sequence of announcements 


Variable Message 





O 





o 


This IE indicates an announcement with one or more 
variable parts. 



O Optional (Service logic dependent) 
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Tone contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Tone ID 


M 


M 


M 


M 


This IE indicates the tone to be sent. 


Duration 


O 





O 


O 


This IE indicates the maximum duration time in seconds 
that the message shall be played/repeated. Zero indicates 
endless repetition. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 

4.6.3.4 Prompt And Collect User Information (received information) 

4.6.3.4.1 Description 

This IF is used to interact with a call party in order to collect information. 

4.6.3.4.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Collected Info 


M 


M 


M 


M 


This IE is described in the next table. 


Information To Send 


O 


O 


O 


O 


This IE indicates an announcement or a tone to be sent to 
the end user by the gsmSRF. 


Disconnect From IP Forbidden 


O 


O 


O 


O 


This IE indicates whether the gsmSRF should be 
disconnected from the user when all information has been 
sent. 


O Optional (Service logic dependent) 
Collected Info contains the following information: 


Information element name 


MO 


MF 


MT 


VT 


Description 


Collected Digits 


M 


M 


M 


M 


This IE is described in the next table. 



O Optional (Service logic dependent) 
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Collected Digits contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Minimum Number Of Digits 


M 


M 


M 


M 


This IE indicates the minimum number of valid digits to 
be collected. 


Maximum Number Of Digits 


M 


M 


M 


M 


This IE specifies the maximum number of valid digits to 
be collected 


End Of Reply Digit 


O 


O 


O 


O 


This IE indicates the digit(s) used to signal the end of 
input. 


Cancel Digit 











O 


If this IE is present, the cancel digit can be entered by the 
user to request a possible retry 


Start Digit 


O 


O 


o 


o 


If this IE is present, the start digit(s) indicates the start of 
the valid digits to be collected. 


First Digit Time Out 


O 


O 





o 


If this IE is present, the first digit shall be received before 
the expiration of the first digit timer expiration 


Inter Digit Time Out 


O 





o 


o 


If this IE is present, any subsequent valid or invalid digit 
shall be received by the gsmSRF before the inter digit 
timer expires. 


Error Treatment 


O 


O 





o 


This IE indicates what specific action shall be taken by the 
gsmSRF in the event of error conditions occurring. 


Interraptable Ann Ind 


O 








o 


If this IE is set to TRUE (default value) the announcement 
is interrupted after the first valid or invalid digit received 
by the gsmSRF. If this IE is present and explicitly set to 
FALSE, the announcement will not be interrupted after the 
first digit is received by the gsmSRF 


Voice Information 














This IE is optional, where the default value is specified 
being FALSE. If the Voicelnformation IE is set to 
FALSE, all valid or invalid digits are entered by DTMF If 
this IE is present and explicitly set to TRUE, calling user 
is required to provide all valid or invalid information by 
speech 


Voice Back 





O 


o 


o 


This IE is optional, where the default value is specified 
being FALSE. If the VoiceBack IE is set to FALSE, no 
voice back information is given by the gsmSRF If this IE 
is present and explicitly set to TRUE, the valid input digits 
received by the gsmSRF will be announced back to the 
calling user immediately after the end of input is received 



O Optional (Service logic dependent) 
InformationToSend is defined in subclause 4.6.3.3. 

4.6.4 gsmSRF to gsmSCF information flows 
4.6.4.1 Activity Test ack 

4.6.4.1.1 Description 

This IF is the response to the Activity Test. 

4.6.4.1.2 Information Elements 

This IF contains no information elements. 
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4.6.4.2 Assist Request Instructions 

4.6.4.2.1 Description 

This IF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF 

4.6.4.2.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MX 


VT 


Description 


CorrelationID 


M 


M 


M 


M 


This IE is used to associate the AssistRequestlnstructions 
IF from an assisting gsmSSF or by a gsmSRF with the 
InitialDP from the initiating gsmSSF. 


IP SSP CapabiUties 


M 


M 


M 


M 


This IE indicates which SRF resources are attached, 
available and supported within the MSC where the 
gsmSSF resides or the IP in which the gsmSRF resides. 



M Mandatory (The IE shall always be sent) 

4.6.4.3 Prompt And Collect User Information acl< (received information) 

4.6.4.3.1 Description 

This IF is used by the gsmSRF to indicate the result a Prompt And Collect User Information IF. 

4.6.4.3.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Digits Response 


C 


C 


C 


C 


This IE indicates the digit sequence received from the end 
user 



C Conditional (The IE shall be sent, if available) 

4.6.4.4 Specialized Resource Report 

4.6.4.4.1 Description 

This IF is used to response to a Play Announcement IF when the announcement complete indication is set. 

4.6.4.4.2 Information Elements 

This IF contains no information elements. 

4.6.5 gsmSCF to Assisting SSF information flows 



4.6.5.1 



4.6.5.1.1 



Activity Test 
Description 



This IF is used to check for the continued existence of a relationship between the gsmSCF and assistSSF. If the 
relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume 
that the assistSSF has failed in some way and will take the appropriate action. 
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4.6.5.1.2 Information Elements 

This IF contains no information elements. 

4.6.5.2 Cancel 
4.6.5.2.1 Description 

This IF is described in section 4.6.3. 

4.6.5.3 Connect To Resource 
4.6.5.3.1 Description 

This IF is described in section 4.6.2. 

4.6.5.4 Play Announcement 
4.6.5.4.1 Description 

This IF is described in section 4.6.3.. 

4.6.5.5 Prompt And Collect User Information 
4.6.5.5.1 Description 

This IF is described in section 4.6.3. 

4.6.5.6 Reset Timer 
4.6.5.6.1 Description 

This IF is described in section 4.6.2. 

4.6.6 Assisting SSF to gsmSCF information flows 

4.6.6.1 Activity Test ack 

4.6.6.1.1 Description 

This IF is the response to the Activity Test. 

4.6.6.1.2 Information Elements 

This IF contains no information elements. 

4.6.6.2 Assist Request Instructions 

4.6.6.2.1 Description 

This IF is defined in subclause 4.6.4. 
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4.6.6.3 



Prompt And Collect User Information ack (received information) 



4.6.6.3.1 Description 

This IF is described in section 4.6.4. 

4.6.6.4 Specialized Resource Report 

4.6.6.4.1 Description 

This IF is described in section 4.6.4. 

4.6.7 HLR to VLR information flows 
4.6.7.1 Delete Subscriber Data 

4.6.7.1.1 Description 

This IF is used by an HLR to remove certain subscriber data from a VLR if the subscription of one or more 
supplementary services or basic services is withdrawn. Note that this IF is not used in case of erasure or deactivation of 
supplementary services. This IF is specified in 3G TS 29.002 [4]. 

4.6.7.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber data in 
VLR. 



C Conditional (The IE shall be sent when deletion is requested) 

4.6.7.2 Insert Subscriber Data 

4.6.7.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4]. 

4.6.7.2.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


O-CSI 


C 


This IE identifies the subscriber as having originating CAMEL services. 


VT-CSI 


C 


This IE identifies the subscriber as having terminating CAMEL services 
in the VMSC. 



C Conditional (The IE shall be sent, if required) 
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Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in section 4.3. 1 


Service Key 


M 


This IE is described in section 4.3.1. 


Default Call Handling 


M 


This IE is described in section 4.3.1. 


TDP List 


M 


This IE is described in section 4.3.1. 


DP Criteria 


O 


This IE is described in section 4.3.1. 


CAMEL Capability Handling 


C 


This IE is described in section 4.3.1. If this IE is absent, this indicates 
that CAMEL phase 1 is asked. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent when required) 

O Optional (service logic dependant) 

VT-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in section 4.3.4. 


Service Key 


M 


This IE is described in section 4.3.4. 


Default Call Handling 


M 


This IE is described in section 4.3.4. 


TDP List 


M 


This IE is described in section 4.3.4. 


DP Criteria 


O 


This IE is described in section 4.3.4. 


CAMEL Capability Handling 


M 


This IE is described in section 4.3.4. The CAMEL Capabihty 
Handling shall indicate CAMEL phase 3 or higher. 



M Mandatory 

O Optional (service logic dependant) 



4.6.7.3 



Provide Subscriber Info 



4.6.7.3.1 Description 

This IF is used by the HLR to request information (subscriber state and location) from the VLR at any time. 
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4.6.7.3.2 Information Elements 

Provide Subscriber Info contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Requested Info 


M 


This IE indicates the type of subscriber information to the gsmSCF. 

- subscriber location 

- subscriber state 

- currentLocation (currentLocation shall not be present if 
locationlnformation is not present in the Requestedlnfo 
parameter) 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is 
requested. The identity can be: 

- IMSI: The IMSI shall be accompanied by a LMSI if one was 
provided by the VLR. 



M Mandatory (The IE shall always be sent) 



4.6.7.4 



Provide Roaming Number 



4.6.7.4.1 Description 

This IF is specified in 3G TS 23.018 [3] and used by the HLR to request a roaming number from the VLR. 

4.6.7.4.2 Information Elements 

Provide Roaming Number contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Suppression Of Announcements 


C 


This IE indicates that announcements or tones generated as a 
result of unsuccessful call setup shall be suppressed. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the 
GMSC in the Send Routeing Info IF.. 


GMSC Address 


M 


This IE is the E.164 address of the GMSC 


Alerting Pattern 


C 


This IE indicates the kind of Alerting Pattern to be applied. 


GMSC CAMEL Phases 


C 


This IE indicates the CAMEL Phases supported in the 
GMSC. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if received from the GMSC in the Send Routeing Info) 

4.6.8 VLR to HLR information flows 
4.6.8.1 Insert Subscriber Data ack 

4.6.8.1.1 Description 

This IF is used by the VLR to indicate to the HLR the result of the Insert Subscriber Data IF. This IF is specified in 
3GTS 29.002 [4]. 
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4.6.8.1.2 Information Elements 

Insert Subscriber Data ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL Phases 


C 


This IE identifies which CAMEL phases are supported by the 
MSC/VLR. 



C Conditional (The IE shall always be sent when a CSI has been included in the ISD) 

4.6.8.2 Provide Subscriber Info ack 

4.6.8.2.1 Description 

This IF is used by the VLR to provide the requested information to the HLR. 

4.6.8.2.2 Information Elements 

Provide Subscriber Info ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the served subscriber. The elements 
contained in this IE are specified in 3G TS 23.018 ([3]). 


Subscriber State 


C 


This IE indicates the status of the MS. The states are: 

- CAMELBusy: The MS is engaged on a transaction for a mobile 
originating or terminated circuit-switched call. 

- NetworkDeterminedNotReachable: The network can determine 
from its internal data that the MS is not reachable. 

- Assumedldle: The state of the MS is neither "CAMELBusy" nor 
"NetworkDeterminedNotReachable". 



C Conditional (The IE shall be sent, if requested and available) 

4.6.8.3 Update Location 

4.6.8.3.1 Description 

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR. 

4.6.8.3.2 Information Elements 

Update Location contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL phases 


C 


This IE indicates which phases of CAMEL are supported. It shall be 
present if a CAMEL phase different from phase 1 is supported. 
Otherwise may be absent. 



4.6.8.4 



Restore Data 



4.6.8.4.1 Description 

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR. 
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4.6.8.4.2 Information Elements 

Restore Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL phases 


C 


This IE indicates which phases of CAMEL are supported. It shall be 
present if a CAMEL phase different from phase 1 is supported. 
Otherwise may be absent. 



4.6.9 HLR to GMSC information flows 
4.6.9.1 Send Routeing Info ack 

4.6.9.1.1 Description 

This IF is specified in 3G TS 23.018 [3] and is used by the HLR to transfer the requested routeing information to the 
GMSC. 

4.6.9.1.2 Information Elements 

Send Routeing Info ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the served subscriber. 


O-CSI 


C 


This IE identifies the subscriber as having originating CAMEL 

services. 

Shall be sent if O-CSI is active, and CFU or CFNRc has been 
invoked, or if both O-CSI and T-CSI are active. 


Subscriber State 


C 


This IE indicates the status of the MS. The possible values of the IE 
are: 

-CAMELBusy: The VLR has indicated that the MS is engaged on a 
transaction for a mobile originating or terminated circuit-switched 
call. 

-NetworkDeterminedNotReachable: The VLR has indicated that 
the network can determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The VLR has indicated that the state of the MS is 
neither "CAMELBusy" nor "NetworkDeterminedNotReachable". 

-NotProvidedFromVLR: The VLR did not provide any information 
on subscriber state even though it was requested. 


T-CSI 


C 


This IE identifies the subscriber as having terminating CAMEL 
services. 

Shall be sent if T-CSI is active and no Suppress T-CSI indicator is 
present in the SRI. 


Basic Service Code 


C 


This IE indicates the type of basic service i.e., teleservice or bearer 
service. 


CUG Subscription Flag 


C 


This IE indicates if the called party has a CUG subscription. It shall 
only be sent if the T-CSI is active and included in the Send Routing 
Information ack. 



C Conditional (The IE shall be sent, if available) 
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Location Information contains the following information: 



Information element name 


Required 


Description 


Location Number 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 


CellldOrLAI 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 


Geographical Information 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 


Geodetic Information 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 


Age Of Location Information 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 


VLR number 


C 


See 3GTS 23.018 [3]. 


Selected LSA Identity 


C 


See 3G TS 23.018 [3]. The IE shall be sent, if available and 
indicated by Subscriber Information in Send Routeing Information 
ack indicator. 



C Conditional (The IE shall be sent, if available. Further conditions are in the description column.) 

O-CSI is defined in section 4.3.1. 

T-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in section 4.3.3. 


Service Key 


M 


This IE is described in section 4.3.3. 


Default Call Handling 


M 


This IE is described in section 4.3.3. 


TDP List 


M 


This IE is described in section 4.3.3. 


CAMEL Capability Handling 


C 


This IE is described in section 4.3.3. If this IE is absent, this 
indicates that CAMEL phase 1 is asked. 



M Mandatory 
C Conditional 

4.6.1 GMSC to HLR information flows 
4.6.10.1 Send Routeing Info 
4.6.10.1.1 Description 

This IF is described in 3G TS 23.018 [3] and is used to request information from the HLR to route an MT call. 
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4.6.10.1.2 Information Elements 

Send Routeing Info contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Alerting Pattern 


C 


This IE indicates the kind of Alerting Pattern to be applied. 


Suppression Of Announcement 


C 


This IE indicates that announcements or tones generated as a 
result of unsuccessful call setup shall be suppressed. 
Shall be sent in the second interrogation if available, i.e., when it 
has been received from the gsmSCF. 


Suppress T-CSI 


C 


This IE indicates that T-CSI shall be suppressed. 
Shall always be sent in the second interrogation 


Supported CAMEL Phases 


M 


This IE lists the supported CAMEL phases. 


Call Reference Number 


M 


This IE carries the Call Reference Number allocated for the call 
by the GMSC. 

Shall be allocated once per call and sent in both first and second 
interrogations. 


GMSC Address 


M 


This IE is the E. 164 address of the GMSC 


Call Diversion Treatment Indicator 


C 


This IE indicates if the call can be forwarded using the Call 
Forwarding or Call Deflection Supplementary Services. 

Shall be sent if received within Forward Service Interaction 
Indicator in Service Interaction Indicators Two from lAM or 
previous CAMEL processing. 



C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF) 
M Mandatory (The IE shall always be sent when the GMSC supports CAMEL) 

4.6.11 VMSC to GMSC information flows 
4.6.1 1 .1 Resume Call Handling 



4.6.11.1.1 



Description 



This IF is described in GSM 03.79 [4] and is used to request the GMSC to take over handling the call so that it can be 
forwarded from the GMSC. 

4.6.11.1.2 Information Elements 

Resume Call Handling contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


O-CSI 


C 


This IE contains O-CSI without triggering criteria. 

It indicates that CAMEL handling applies for a forwarded call. 

Shall be present if CAMEL handling applies; otherwise shall be 

absent. 



C Conditional (The IE shall be sent if applicable) 
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4.6.12 MSC to VLR information flows 



4.6.1 2.1 Send Info For Outgoing Call 



4.6.12.1.1 



Description 



This IF is described in 3G TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing 
call. 

4.6.12.1.2 Information Elements 

Send Info For Outgoing Call contains the following CAMEL specific IE 



Information element name 


Required 


Description 


Suppress O-CSI 


C 


This IE indicates that O-CSI shall be suppressed. 
Shall always be sent in the second interrogation. 



C Conditional (The IE shall be sent if applicable) 

4.6.12.2 Send Info For Reconnected Call 

4.6.12.2.1 Description 

This IF is used to request the VLR to provide information to handle a reconnected call. 

4.6.12.2.2 Information Elements 

Send Info For Reconnected Call contains the following IE 



Information element name 


Required 


Description 


Called number 


M 


E. 164 number of the call destination. 


Bearer service 


C 


Bearer service required for the MO call, derived from the GSM 
bearer capabiUty information received in the setup request from the 
MS. One of bearer service or teleservice shall be present. 


Teleservice 


C 


Teleservice required for the MO call, derived from the GSM bearer 
capability information received in the setup request from the MS or 
from the emergency setup request from the MS. One of bearer 
service or teleservice shall be present. 


CUG index 


c 


For the definition of this IE, see ETS 300 546 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress preferential CUG 


c 


For the definition of this IE, see ETS 300 546 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress CUG outgoing access 


c 


For the definition of this IE, see ETS 300 546 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress O-CSI 


c 


This IE indicates that O-CSI shall be suppressed. 
Shall always be sent in the second interrogation. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent if applicable) 

4.6. 1 3 VLR to MSC information flows 
4.6.13.1 Complete Call 
4.6.13.1.1 Description 

This IF is described in 3G TS 23.018 [3] and is used to instruct the MSC to continue the connection of a call. 
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4.6.13.1.2 Information Elements 

Complete Call contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


O-CSI 


C 


This IE indicates that CAMEL handling apphes for an MO call. 
Shall be present in the response to the first interrogation for an 
MO call if CAMEL handling applies; otherwise shall be absent. 
Shall be absent in the response to the second interrogation for an 
MO call and in the response to the interrogation for an MT call. 


VT-CSI 


C 


This IE identifies the subscriber as having terminating CAMEL 
services in the VMSC. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR 
in the Provide Roaming Number IF. 


GMSC Address 


M 


This IE is the E.164 address of the GMSC. 



M Mandatory (The IE shall always be sent) 
C Conditional (The IE shall be sent if applicable) 

4.6.1 3.2 Process Call Waiting 

4.6.13.2.1 Description 

This IF is described in GSM 03.18 [3] and is used to instruct the MSC to continue the connection of a waiting call. 

4.6.13.2.2 Information Elements 

Process Call Waiting contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR 
in the Provide Roaming Number IF. 


GMSC Address 


M 


This IE is the E.164 address of the GMSC. 



M Mandatory (The IE shall always be sent) 



4.6.13.3 Send Info For Incoming Call ack 



4.6.13.3.1 



Description 



This IF is described in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested 
subscription information shall be forwarded. 
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4.6.13.3.1 Information Elements 

Send Info For Incoming Call ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


O-CSI 


C 


This IE indicates that CAMEL handling applies for a forwarded 

call. 

Shall be present if CAMEL handling applies; otherwise shall be 

absent. 


VT-CSI 


C 


This IE identifies the subscriber as having terminating CAMEL 
services in the VMSC. 


Suppression Of Announcement 


C 


This IE indicates that announcements or tones generated when 
the call is forwarded shall be suppressed. 

Shall be sent if it was received in the Provide Roaming Number 
for this call. 


SS-CSI 


C 


This IE indicates that SS invocation notification apphes for the 
call. 

This IE is described in section 8.2.1.1. 

Shall be present if SS invocation notification is required if Call 
Deflection is invoked; otherwise shall be absent. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR 
in the Provide Roaming Number IF. 


GMSC Address 


M 


This IE is the E. 164 address of the GMSC. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent if applicable) 

4.6.13.4 Send Info For Incoming Call negative response 



4.6.13.4.1 



Description 



This IF is described in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested 
subscription information shall not be connected. 



4.6.13.4.2 



Information Elements 



Send Info For Incoming Call negative response contains the following CAMEL specific IE which may be attached as a 
IE to any of the negative response values defined in 3G TS 23.018 [3]: 



Information element name 


Required 


Description 


Suppression Of Announcement 


C 


This IE indicates that announcements or tones generated as a 
result of unsuccessful call setup shall be suppressed. 
Shall be sent if it was received in the Provide Roaming Number 
for this call. 



C Conditional (The IE shall be sent if applicable) 



4.7 Interaction with supplementary services 



4.7.1 



Line identification 



For an MO call subject to CAMEL interactions, the gsmSCF shall have the option to include the the Calling Party 
Restriction Indicator parameter in the Connect message to the gsmSSF. This will be sent to the MSC and shall indicate 
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whether the CLI Presentation Indicator present in the Calling Party Number Parameter shall be set by CAMEL action to 
Restricted. 

4.7.2 Call forwarding services 

4.7.2.1 Registration of Call Forwarding 

The functional behaviour for the registration of the Call Forwarding supplementary service is defined in GSM 03.82. 
The procedure specific to CAMEL is defined in this subclause: 

- CAMEL_Check_CF_Interaction 

4.7.2.2 Invocation of Call Forwarding 

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 3G TS 23.018. 
The following additional requirements apply. 

When call forwarding is invoked for a CAMEL subscriber with O-CSI, the gsmSSF shall send the FTN to the gsmSCF 
in the format in which it was received from the HLR. If the Service Interaction Indicators Two parameter was included 
in the Initial Address Message, ContinueWithArgument or the Connect message, these shall be applied for the 
forwarded call. 

An HLR shall not send an FTN which is not in international E. 164 format to a GMSC which does not support CAMEL 
phase 2, i.e.if the HLR is handling a request from a GMSC for routeing information and the forwarded-to number is 
registered a format other than international E. 164, the service logic in the HLR shall behave as if the call forwarding is 
provisioned but not registered. 

4.7.3 Call Barring services 

When a CAMEL subscriber with O-CSI and TIF-CSI attempts to activate a conditional call barring service 
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding. 
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Procedure CAMEL Check CF Interaction 



'Procedure in the H LR to check the 
ip revision ot TIF-CSI 




Result:- 
Fail 




Result:- 
Pass 




1(1) 



Figure 4.73: Procedure CAIUIELCheckCFJnteraction 
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USSD to/from gsmSCF 



5.1 



Architecture 



5.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF. 
The functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1. The phase 2 USSD handler is 
defined in 3G TS 23.090 [8]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL 
introduces a "CAMEL USSD appUcation" which is invoked by the USSD handler. The CAMEL USSD functional 
entities and application behaviour is specified in this section. 



Home Network 




MAP 




gsmSCF 



MAP 



r Msc J 



<r 



-> 



MS 



Visilina Network 



Figure 5.1 : Handling of USSD to and from a CAIVIEL subscriber 

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription 
regarding U-CSI. The UG-CSI is stored as global data apphcable to all CAMEL subscribers. The U-CSI and the UG- 
CSI are stored in the HLR only. 

gsmSCF: see subclause 3.1. 

5.1 .2 Interfaces defined for CAMEL 

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific 
to CAMEL. 

5.1.2.1 HLR - VLR interface 

This interface is used to send the CAMEL related subscriber data to the visited PLMN. 



5.1.2.2 



gsmSCF - HLR interface 



This interface is used for USSD operations, both for gsmSCF-initiated dialogues and MS-initiated dialogues (relayed 
via HLR). It is a network operator option whether to support or not USSD operations on this interface. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1 999) 249 ETSI TS 1 23 078 V3.3.0 (2000-01 ) 

5.2 Description of CAIVIEL Subscriber Data 
5.2.1 USSD CAIVIEL Subscription Information (U-CSI) 

The subscription information specified in this subclause is for information only. 

This subclause defines the contents of the USSD CAMEL Subscription Information (U-CSI). The U-CSI consists of a 
list of pairs of the following two parameters. 

5.2.1.1 Service Code 

Service code for a specific application in a gsmSCF which interacts with the user by USSD. 

5.2.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be 
an E.164 number to be used for routeing. 

5.3 Content of the USSD General CAMEL Service Information 
(UG-CSI) 

The service information specified in this subclause is for information only. 

This subclause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the 
UG-CSI is independent from a particular subscriber. 

The UG-CSI consists of a list of pairs of the following two parameters. 

5.3.1 Service Code 

Service code for a specific application in a gsmSCF which interacts with the user by USSD. 

5.3.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164 
number to be used for routeing. 

5.4 Procedures 
5.4.1 MS Initiated USSD 

For the behaviour of the USSD handler in HLR when receiving a MS initiated USSD see 3G TS 23.090 [8]. 

When the USSD handler has determined that the service code present in the received USSD does not indicate that an 
USSD application in the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL, 
i.e. the CAMEL USSD appHcation. 

The procedure at the CAMEL USSD application at the HLR is implementation dependent. The following text describes 
a recommended procedure. 

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service code is 
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in 
the U-CSI. 

If the service code is not present in the U-CSI (or the subscriber does not have U-CSI defined) then the CAMEL USSD 
application shall check the UG-CSI data assigned to the HLR. If the service code is present in the UG-CSI then the 
USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CSI. 
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If the service code is not present in U-CSI or UG-CSI an error (unknown application) is returned to the USSD handler. 

5.4.2 gsmSCF Initiated USSD 

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR 
shall set up a transaction to the VLR and forward the operation unchanged. Any further information exchange between 
the gsmSCF and MSC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall 
release the other. If an error is received from the MSC, the VLR shall release the transaction to the HLR and the HLR 
shall release the transaction to the gsmSCF. 

5.5 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN.l syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity : 

The gsmSCF may silently discard any IE which it does not functionally support 

The HLR shall return an error if it does not functionally support a IE which it receives. 

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002. 

5.5.1 gsmSCF to HLR information flows 
5.5.1 .1 Unstructured SS Request 

5.5.1.1.1 Description 

This IF is used for the gsmSCF to request data from the MS via the HLR. 

5.5.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


M 


This IE indicates the characteristics of the USSD string 


IMSI 


C 


This IE identifies the subscriber for which the information is requested 


Alerting Pattern 





This IE indicates an alerting pattern to be sent to the MS. 



M Mandatory (The IE shall always be sent) 

C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue) 

O Optional (Service Logic dependent) 

5.5.1 .2 Unstructured SS Notify 

5.5.1.2.1 Description 

This IF is used for the gsmSCF to send data to the MS via the HLR. 
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Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


M 


This IE indicates the characteristics of the USSD string 


IMSI 


C 


This IE identifies the subscriber for which the information is 
requested. 


Alerting Pattern 





This IE indicates an alerting pattern to be sent to the MS. 



M Mandatory (The IE shall always be sent) 

C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue) 

O Optional (Service Logic dependent) 



5.5.1.3 



Process Unstructured SS Data ack 



5.5.1.3.1 Description 

This IF is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation. 

5.5.1.3.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


SS User Data 


C 


This IE contains the string that will be sent to the MS. 



C Conditional (The IE shall be sent, if requested and available) 

5.5.1 .4 Process Unstructured SS Request ack 

5.5.1.4.1 Description 

This IF is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation. 

5.5.1.4.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


C 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


C 


This IE indicates the characteristics of the USSD string 



C Conditional (the presence of the IE depends on the application. Both lEs shall be sent.) 

5.5.2 HLR to gsmSCF information flows 
5.5.2.1 Unstructured SS Request ack 

5.5.2.1.1 Description 

This IF is used for the MS to via the HLR send the response to the gsmSCF for the gsmSCF initiated operation. 
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Information element name 


Required 


Description 


USSD String 


C 


This IE contains the string that will be sent to the gsmSCF. 


Data Coding Scheme 


C 


This IE indicates the characteristics of the USSD string 



C Conditional (The presence of the IE depends on the application. Both lEs shall be sent.) 

5.5.2.2 Unstructured SS Notify ack 

5.5.2.2.1 Description 

This IF is used for the MS to via the HLR acknowledge to the gsmSCF that the notification was received. 

5.5.2.2.2 Information Elements 

This IE contains no information element. 



5.5.2.3 



Process Unstructured SS Data 



5.5.2.3.1 Description 

This IF is used for the gsmSCF to request data from the MS via the HLR. 

5.5.2.3.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


SS User Data 


M 


This IE contains the string that will be sent to the MS. 



M Mandatory (The IE shall always be sent) 

5.5.2.4 Process Unstructured SS Request 

5.5.2.4.1 Description 

This IF is used for the MS to request data from the gsmSCF via the HLR. 

5.5.2.4.2 Information Elements 

The following information elements are required: 
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Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the gsmSCF, including 
the Service Code. 


Data Coding Scheme 


M 


This IE indicates the characteristics of the USSD string 


IMSI 


M 


This IE identifies the subscriber. 


MSISDN 





This IE contains the basic MSISDN of the subscriber who has 
requested the USSD operation. This IE is used as an operator option. 


Originating Entity Number 


M 


This IE identifies the functional entity initiating the information flow. 
In this case, this shall be the address of the HLR. 



M Mandatory (The IE shall always be sent) 
O Optional (Operator option) 

5.5.2.5 Begin Subscriber Activity 

5.5.2.5.1 Description 

This IF is used by the HLR to start subscriber activity towards the gsmSCF for USSD purposes. 

5.5.2.5.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


IMSI 


M 


This IE identifies the subscriber. 


Originating Entity Number 


M 


This IE identifies the functional entity initiating the subscriber activity. 




In this case, this shall be the address of the HLR. 



M Mandatory (The IE shall always be sent) 
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GPRS interworking 



6.1. Architecture 

6.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6.1 
shows the functional entities involved in sessions requiring CAMEL support. The architecture is applicable to the third 
phase of CAMEL. 



Home Network 




HLR 



MAP 




gsmSCFJ 



^. 



■■■CAP 




Interrogating Network 



Visiting Network 



Home/Interrogating/Visiting Network 

Figure 6.1 Functional architecture for support of CAIVIEL 

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription 
GPRS-CSI. The GPRS-CSI is stored in the HLR only. The HLR may provide an interface towards the gsmSCF for the 
Any Time Interrogation procedure. 

SGSN: When processing GPRS Attach requests, PDP Context Activations or Inter-SGSN Routeing Area Updates for 
subscribers requiring CAMEL support, the SGSN receives a GPRS-CSI from the HLR, indicating the SGSN to request 
instructions from the gprsSSF. The SGSN monitors on request the GPRS events and informs the gprsSSF of these 
events during processing, enabling the gprsSSF to control the execution of the GPRS session or individual PDP 
contexts in the SGSN. 

gprsSSF: see subclause 3.1. 

gsmSCF: see subclause 3.1. 

6.1 .2 Interfaces defined for CAMEL 



6.1.2.1 



SGSN - gprsSSF interface 



This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 
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6.1 .2.2 gprsSSF - gsmSCF interface 

This interface is used by the gsmSCF to control a GPRS session or an individual PDP Context in a certain gprsSSF. 
Relationships on this interface are opened as a result of the gprsSSF sending a request for instructions to the gsmSCF. 

6.1 .2.3 HLR - SGSN interface 

This interface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI. 

6.2 Detection Points (DPs) 

See subclause 4.2. 

6.3 Description of CAIVIEL Subscriber Data 

6.3.1 GPRS CAIVIEL Subscription Information (GPRS-CSI) 

This subclause defines the contents of the GPRS CAMEL Subscription Information. 

6.3.1.1 gsmSCF Address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

6.3.1.2 Service Key 

The Service Key identifies to the gsmSCF the service logic that shall apply. 

6.3.1.3 Default Session Handling 

The Default Session Handling indicates whether the session shall be released or continued as requested in case of error 
in the gprsSSF to gsmSCF dialogue. 

6.3.1.4 TDPList 

The TDP List indicates on which detection point triggering shall take place. 

6.3.1 .5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

6.3.1.6 CSI state 

The CSI state indicates whether the GPRS-CSI is active or not. 

6.3.1.7 Notification flag 

The notification flag indicates whether the change of the GPRS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 
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6.4 Description of CAIVIEL State IVIodels 

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS 
session to be modelled by two state machines, one for the attach/detach procedures (GPRS Attach/Detach FSM) and the 
other for modelling individual PDP Contexts (GPRS PDP Context FSM). 

6.4.1 General Handling 

The GPRS SM is used to describe the actions in an SGSN during processing of GPRS sessions or PDP Contexts. 

The GPRS SM identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic instances 
(accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities. 

Figure shows the components that have been identified to describe a GPRS SM. 



Transition 



DP 



Point in Association 
(PIA) 



Figure 6.2: GPRS SIVI Components 

6.4.2 GPRS Attach/Detach FSIVI 

The GPRS Attach/Detach FSM is used to model the behaviour of the GPRS attach/detach procedures. 

When encountering a DP the Attach/Detach FSM processing is suspended at the DP and the SGSN indicates this to the 
gprsSSF which determines what action, if any, shall be taken in case the DP is armed. 
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Detached 



Detached 



Attach request 



User- or network initiated 
detacin 



ADExeption 



Attach 



CSE initiated detacin 



Attached 



Intra-SGSN Routeing 
area update 



Inter SGSNRouteing area 
update 



Change of Position session 
Figure 6.3: GPRS Attach/Detach FSIVI 
Table 5: Description of GPRS Attach/Detach DPs in the SGSN 



CAMEL Detection Point: 


DP Type 


Description: 


DP Attach 


TDP-R 


A request to attach is received. 


DP Change of position session 


TDP-R^', EDP-N, 
EDP-R 


Routeing Area Update is accepted. 


DP Detached 


EDP-N, EDP-R 


A detach request is received either from the IVIS, 
the SGSN or a 'Cancel Location' received from 
HLR. 


Note l:Change of Position session is reported as TDP-R in the case of Inter-SGSN Routeing Area 
Update (provided that this DP is statically armed in GPRS-CSI). 

Change of Position session is reported as EDP-N in the case of Intra-SGSN Routeing Area 
Update (provided that this DP is dynamically armed by the Service Logic). 



6.4.2.1 



Description of the session model (PIAs) 



This subclause describes the session model for the attach and detach of GPRS sessions in the SGSN. For each PIA a 
description can be found of the entry events, actions, information available and exit events. 



6.4.2.1.1 



Detached 



Entry events 

Detach (user or network initiated) and clearing of a previous GPRS session. 



Processing of exceptional conditions, e.g. STANDBY timer expiry in the SGSN. 



Actions 
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Interface is idled. 

Attach request is received from MS containing the IMSI/P-TMSI and the type of attach requested and, the 
identity of the MS is established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted 
(DP Chage of position). 

Information being analyzed, e.g. GPRS-CSI is analyzed. 

Exit events 

- GPRS-CSI is analyzed (DP Attach or DP Change of position). 

6.4.2.1.2 Attached 

Entry events 

- GPRS-CSI is analyzed (DP Attach). 

Actions 

- MM contexts are established at the MS and the SGSN. 

Exit events 

- A GPRS Detach request is received from the MS or the GGSN (DP Detach). 

Intra-SGSN Routeing Area Update is accepted (DP Change of position). 
An exception is encountered, e.g. STANDBY timer expiry. 



The GPRS Attach/Detach FSM shall only have one or more GPRS PDP Context FSMs associated with it when in the 
Attached state. A GPRS PDP Context FSM cannot exist without its associated GPRS Attach/Detach FSM being in the 
Attached state. Closure of the GPRS Attach/Detach FSM via a detach will result in the idling of all associated GPRS 
PDP Context FSMs and the release of the associated GPRS PDP Contexts. 

It shall not be necessary to trigger a relationship from the GPRS Attach/Detach FSM to the gsmSCF in order for 
triggering to occur in an associated GPRS PDP Context FSM. However, in this latter case a GPRS Attach/Detach FSM 
shall still exist at the SGSN. This is so that CSE-initiated detach events sent within a given GSM PDP Context 
relationship shall result in the GPRS Attach/Detach FSM transiting to the Detached state. As noted above, in this state 
no PDP Contexts can exist and so all associated GSM PDP Context FSMs will transit to state Idle. 

6.4.3 GPRS PDP Context FSM 

The GPRS PDP Context FSM is used to model the behaviour for the GPRS PDP Context procedures. 

When encountering a DP the PDP Context FSM processing is suspended at the DP and the SGSN indicates this to the 
gprsSSF which determines what action, if any, shall be taken in case the DP is armed. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



259 



ETSI TS 123 078 V3.3.0 (2000-01) 




DP Context 
isconnection 



PDP Context 
Setup Req NJ/ 



PDP_Context 
Setup 



PDP Context Est. 



PDP Context 
Setup Ack. 



User or network 
initiated disc. 



_^ 



C_Exception 



PDP Conjt^t Est. Ack. 



PDP_Context_ 
Established 



Routeing area update 



Routeing area update 



Change of Position context 

Figure 6.4: GPRS PDP Context FSIVI 
Table 6: Description of GPRS PDP Context DPs in the SGSN 



CAMEL Detection Point: 


DP Type 


Description: 


DP PDP Context Establishment 


TDP-R, EDP-R 


Activate PDP Context request is received from 
the MS. 


DP PDP Context Establishment 
Acknowledgement 


TDP-R", EDP-R, 
EDP-N 


Create PDP Context response is received from 
the GGSN. 


DP PDP Context disconnection 


EDP-N, EDP-R 


Deactivate PDP Context Request is received 
from the IVIS, Delete PDP Context request is 
received from the GGSN. 


DP Change of position context 


TDP-R^', EDP-N, 
EDP-R 


Routeing Area Update is accepted. 


NOTE 1 : The PDP Context EstabHshment Acknowledgment shall be reported as TDP-R if there is no 
relationship with gsmSCF for this PDP context. Otherwise, it shall be reported as EDP-R or 
EDP-Nifarmedso. 

NOTE 2: Change of Position context is reported as TDP-R in the case of Inter-SGSN Routeing Area 
Update (provided that this DP is statically armed in GPRS-CSI). 

Change of Position context is reported as EDP-N in the case of Intra-SGSN Routeing Area 
Update (provided that this DP is dynamically armed by the Service Logic). 



6.4.3.1 



Description of the session model (PIAs) 



This subclause describes the session model for PDP Context FSM in the SGSN. For each PIA a description can be 
found of the entry events, actions, information available and exit events. 
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6.4.3.1.1 Idle 

Entry events 

Deactivation (user or network initiated) and clearing of a previous PDP Context. 

Processing of exceptional conditions. 

Actions 

Interface is idled. 

Activate PDP Context request is received from MS (containing NSAPI, PDP Type, PDP Address, Access Point 
Name, QoS Requested, PDP Configuration Options), or Inter-SGSN Routeing Area Update is accepted (DP 
Change of position). 

Information being analyzed, e.g. GPRS-CSI is analyzed. 

Exit events 

- GPRS-CSI is analyzed (DP PDP Context Establishment or DP Change of position). 

6.4.3.1 .2 PDP Context Setup 

Entry events 

- GPRS-CSI is analyzed (DP PDP Context Establishment). 

Actions 

GGSN address is derived from the Access Point Name by interrogation of a DNS. 

- Create PDP Context Request is sent to the GGSN. 

Exit events 

Create PDP Context Response is received from the the GGSN (DP PDP Context Establishment 
Acknowledgement) . 

An exception is encountered. 

6.4.3.1 .3 PDP Context Established 

Entry events 

GPRS-CSI is analyzed (DP PDP Context Establishment Acknowledgement or DP Change of position). 

Actions 

- PDP context is estabhshed at the MS and the SGSN. 

Exit events 

- Deactivation of the PDP Context is received from the MS or the GGSN, or initiated by the SGSN via READY 
timer expiry (DP PDP Context disconnection). 

Intra-SGSN Routeing Area Update Request is received from the MS (DP Change of position). 

An exception is encountered. 

6.4.4 Rules for Implicit Disarming of Detection Points' 

The following table gives the rules for implicit disarming of event detection points. 

Implicit EDP disarming rules are specified in the table below for the Attach/Detach and PDP context FSM. The table 
specifies which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is encountered, 
irrespective of the EDP's MonitorMode (Transparent, NotifyAndContinue, or Request). 

When EDP's are armed with MonitorMode 'Request' (EDP-R's) are encountered, any implicit EDP disarming shall 
take place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI 

state). 
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The table entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one 
is implicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP. 



Table 3: Implicit disarmed DPs in the Attach/Detach FSM and PDP context FSM 



Encountered DP 


Implicit disarmed DPs 


DP 
Attach 


DP Change 
of position 
session 


DP Change 
of position 
context 


DP 
Detached 


DP PDP 
Context 
Establishment 


DP PDP Context 

Establishment 

Acknowledgement 


DP PDP Context 
disconnection 


DP Attach 


X 














DP Change of position 
session 


X 


Note 


Note 


Note 


Note 


Note 


Note 


DP Change of position 
context 


X 


Note 


Note 


Note 


Note 


Note 


Note 


DP Detached 


X 


X 


X 


X 


X 


X 


X 


DP PDP Context 
Establishment 


X 








X 






DP PDP Context 

Establishment 

Acknowledgement 


X 








X 


X 




DP PDP Context 
disconnection 


X 












X 



Note: Disarmed in case of inter SGSN Routing Area update. 



6.5 



Procedures for CAMEL GPRS 



The functional behaviour of the SGSN is specified in 3G TS 29.002 [4]. The procedures specific to CAMEL are 
specified in this subclause : 

- Procedure CAMEL_GPRS_Attach_Request, 

- Procedure CAMEL_GPRS_Detach, 

- Procedure CAMEL_GPRS_Routeing_Area_Update 

- Procedure CAMEL_GPRS_SGSN_Context_ Acknowledge 

- Procedure CAMEL_GPRS_SGSN_Create_PDP_Context 

- Procedure CAMEL_GPRS_Activate_PDP_Context 

- Procedure CAMEL_GPRS_Deactivate_PDP_Context 
Procedure CAMEL_GPRS_exception_procedure 

- Procedure CAMEL_GPRS_Modify_PDP_Context 

Note: In the SDLs in the following subclauses, Handle_AC and Handle_ACR shall be renamed Handle_AC_GPRS and 
Handle_ACR_GPRS respectively, Handle_SCI shall be renamed Handle_SCI_GPRS, Complete_FCI_Record shall be 
renamed Complete_FCI_Record_GPRS . 

6.5.1 Actions of the SGSN on receipt of lnt_Error 

The SGSN checks the default GPRS Handling parameter in GPRS-CSI. 

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases all resources and 
the invoked CAMEL procedure ends. 
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If the default GPRS handling is continue, the SGSN continues processing without CAMEL support. 

6.5.2 Actions of the SGSN on receipt of lnt_Continue 

The SGSN continues processing without any modification of GPRS parameters. 

6.5.3 Overall SDL Architecture 
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Figure 6.5: Architecture for CAIVIEL/GPRS interworking. 
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6.5.4 Handling of GPRS Attach/Detach 



Procedure CAMEL_GPRS_«tach_Request 



1(2) 



/* Procedure in the gprsSSF lor IA 
CAMEL handling ol MS Attach. '/ 



/' Signals to/lrom right a/te^ 
to/lromgprsSSF'/ 




lnt_GPRs\. 
Failure J^ 



Result := 
Abort_Sesslon 




Figure 6.6 a: Procedure CAI\flEL_GPRS_Attach_Request (sheet 1) 
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Procedure CAMEL_GPRS_Attach_Request 



lnt_Release, 
Session 



Result := 
Release_Session 




Attach 



No 



Set 
Detacti 



Int error 





2(2) 



lnt_Continui 
GPRS 



Figure 6.6 b: Procedure CAI\flEL_GPRS_Attach_Request (sheet 2) 
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Procedure CAMEL GPRS Detach Indication 



/* Procedure in the gprsSSF for Ia 
CAMEL handling of MS or network 
initiated Detach. '/ 



No 



Result := 
Continue 





Yes 



lnt_DP_ 
Detached 



DP_ 
Detached 



lnt_ContinU' 




1(1) 



/* Signais to/from right al^ 
to/from gprsSSF 7 



1 



I nt_error 



Figure 6.7: Procedure CAIUIEL_GPRS_Detach_lndicaton 
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6.5.5 Handling of GPRS Routeing Area Update 



Procedure CAMEL_GPRS_Routeing_A-ea_Update 



1(2) 



/* Procedure in the gprsSSF for CAMEL harydling of: 
- Intra-SGSN Routeing Area Update, or 
- Inter-SGSN Routeing Area Update in tiie newSGSN '/ 



"K 



/* Signals to/from right af^ 
to/from gprsSSF 7 



Intra-SGSN 



Result := 
Continue 





Inter-SGSN 




Intjnvoke. 
GPRS SSF 



Wait_for_ 

GPRS_SSF_ 

invoked 



Int error 



SET 

Detach 



Result := 
Release sesssion 




Yes 



lnt_DP_Gtiange. 
Of_Position 



DP_Cliange_ 
Of Position 



lnt_GPRS^/ 
SSF_lnvol?«^ 



Detach 



lnt_DP_Change_ 
Of_Posltion 



lnt_GPRS_\. 
Failure ^ 



DP_Change_ 
Of Position 



Result := 
Abort Session 




Figure 6.8 a: Procedure CAI\flEL_GPRS_Routeing_Area_Update (sheet 1) 
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Procedure CAMEL_GPRS_Routeing_Area_Update 



lnt_Release, 
Session 



Result := 
Release_Session 




DP_Change_ 
OfPosition 



No 



Set 
Detach 



Int error 




Yes 




2(2) 



IntContinui 
GPRS 



Figure 6.8 b: Procedure CAIUIEL_GPRS_Routeing_Area_Update (sheet 2) 
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Procedure CAMEL_GPRS_Context_Acknowledge 



/* Procedure in the gprsSSF for CAMEL handling of Ia 
Inter-SGSN Routeing Area Update in the oldSGSN V 



No 




Yes 



lnLChange_Of_ 
Position_Complete 



Result := 
Continue 




1(1) 



/* Signals to/from right a/te^ 
to/from gprsSSF '/ 



Figure 6.9: Procedure CAI\/IEL_GPRS_Context_Acknowledge 



6.5.6 Handling of PDP Context establishment and deactivation 
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Procedure CAMEL_GPRS_Activate_PDP_Context 



/* Procedure in the gprsSSF for CAMEL handling of 
POP Context Activation. '/ 



Result := 
Continue 




No 




Yes 



Intjnvoke. 
GPRS SSF 



Wait_for_ 

GPRS_SSF_ 

invoked 



Int error 



SET 
Detach 



Result := 
Release_sesssion 




1(2) 



/* Signais to/from right are^ 
to/from gprsSSF '/ 




Yes 



lnt_DP_PDP_ 
Context Establistimei 



DP_PDP_Context_ 
Establishment 



lnt_GPRS 
SSFJnvok"! 



lnt_DP_PDP_ 
Context Establishmei 



DP_PDP_Context_ 
Establishment 

V ' 



Detach 



lnt_GPRs\. 
Failure >^ 



Result := 
Abort_Session 




Figure 6.10 a: Procedure CAI\flEL_GPRS_Activate_PDP_Context (sheet 1) 
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Procedure CAMEL_GPRS_Activate_PDP_Context 



lnt_Releasi 
Context 



Result := 
Release_Context 




DP_PDP_Context_ 
Establishment 



Set 
Detach 



No 



lnt_error 





2(2) 



lnt_Contini 
GPRS 



lnt_ConnecJ 
3PRS 



Set new APN 



Figure 6.10 b: Procedure CAI\/!EL_GPRS_Activate_PDP_Context (sheet 2) 
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Procedure 



CAMEL_GPRS_SGSN_Create_PDP_Context 



1(2) 



/* Procedure in the gprsSSF for CAMEL handling of 
PDF Context Activation Acl<nowledgement, '/ 



r Signais to/from right are^ 
to/from gprsSSF '/ 



No 




Yes 




Result := 
Continue 



Yes 



lnt_DP_PDP_ 

Context_Establistiement. 

Acknowledgement 



Intjnvoke. 
GPRS SSF 




'DP_PDP_Context_ 

Establishment. 
. Ackowledgement 

N ' 



Wait_for_ 

GPRS_SSF_ 

invoked 



Int error 



lnt_GPRS 
SSFJnvok"! 



SET 
Detach 



Detach 



lnt_DP_PDP_ 
Context_Activation 



Result := 
Release_sesssion 




lnt_GPRs\. 
Failure >^ 



DP_PDP_Coritext_ 
Establish ment_ 
Ackowledgement 



Result := 
Abort_Session 




Figure 6.11 a: Procedure CAI\flEL_SGSN_Create_PDP_Context (sheet 1) 
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Procedure CAMEL_GPRS_SGSN_Create_PDP_Context 



lnt_Releasi 
Context 



Result := 
Release_Contest 




DP_PDP_Context, 
Establishment. 
UVckowledgement J 



No 



Set 
Detach 



lnt_error 





2(2) 



lnt_Contini 
GPRS 



Figure 6.11 b: Procedure CAI\flEL_SGSN_Create_PDP_Context (sheet 2) 
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Procedure CAMEL_GPRS_Modify_PDP_Context 



/* Procedure in the gprsSSF for CAMEL handling of 
QoS modification of a POP Context. 



No 




Yes 



lnt_QoS_Change 



Result := 
Continue 




1(1) 



/* Signals to/from right are^ 
to/from gprsSSF V 



Figure 6.12: Procedure CAI\/IEL_GPRS_l\/lodify_PDP_Context 
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Procedure CAMEL_GPRS_Deactivate_PDP_Context 



/* Procedure in the gprsSSF for '- 
CAMEL handling of MS or SGSN 
initiated POP Context deactivation. 7 



No 



Result := 
Continue 




-gprsSSF 
invoked'^ 



Yes 



lnt_DP_PDP 

Context_ 

Disconnection, 



DP^PDP^ 
Context_ 
V Disco nnectioi 



lnt_Continu 




1(1) 



/* Signals to/from right are^ 
to/from gprsSSF */ 



1 



lnt_error 



Figure 6.13: Procedure CAI\flEL_SGSN_Deactivate_PDP_Context 
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6.5.6 GPRS SSF 



Process 



GPRS SSF 



1(13) 



'* Process to describe the behaviour of the gprsSSF. 
The tollowing timers are defined: 

Tsp: Sessior) period timer. 

Dsp: Session deita timer 

Tcp(PDPId): PDP Context period timer 
Dcp(PDPId): PDP Context delta timer 
Tsw: Tariff switch timer 

The following octet counters are defined: 
Vs: Session volume counter 
Ds: Volume delta counter for the session 
Vc(PDPId): PDP Context volume counter 

Dc(PDPId): Volume delta counter for the PDP 
Context 

'J. 



\ 



lldle 



,Jlnt_lnvoke_ 
GPRS SSF 



Arm TDPs 



llnt_GPRS_ 
\SSF Invoked 



The GPRS-CSI may contain the following TDPs: 
DP_Attach 
- DP_Change_Of_Position_Session 
DP_Change_Of_Position_Context 
DP_PDP_Context_Establishment 
DP_PDP_Context_Establishment_Acknowledgement 



Wait_for_ ] 
\ Request / 



Figure 6.14 a: Process GPRS_SSF (sheet 1) 



Process GPRS_SSF 



2(13) 



Wait_for_ 
Request 



lnt_DP_Attach, 

lnt_DP_Change_Of_Position_Session, 

lnt_DP_Change_Of_Position_Context, 

lnt_DP_PDP_Context_Establishment, 

lnt_DP_PDP_Context_Establishment_Acknowledgement 



Set Tssf to default 
non user interaction 
and start Tssf 



CAPJnitialDP^ 
GPRS / 



Waiting_for_ 
\ Instructions 
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Figure 6.14 b: Process GPRS_SSF (sheet 2) 



Process GPRS_SSF 



Waiting_for_lnstructions, 
Monitoring 



/* Note: Change Of Position 
Complete is reported as a 
DP_Detached with the cause 
'Change of position'. */ 



3(13) 



Perform implicit 
disarming of 
DPS 




CAP_EventReport_ 
GPRS(notify&continue), 



SessionActive 
:= faise 



Hande_ACR 
(session) 



Stop Tssf 



lnt_ 
Continue 



Complete_FCI_ 
Records 



Application_ 
End / 



Idle 



lnt_DP_Detaclied, 
lnt_Change_Of_Position_Session_Complete 



No 



Yes 



SessionActive 
:= false 



Hande_ACR 
(session) 



CAP_EventReport_ 
GPRS(interrupted) 



Set Tssf to default 
non user interaction 
and restart Tssf 



Waiting_for_ 
Instructions 



SessionActive 
:= false 



Hande_ACR 
(session) 



Stop Tssf 



lnt_ 
Continue 



Complete_FCL 
Records 



Application_ 
End / 



Idle 



Figure 6.14 c: Process GPRS_SSF (sheet 3) 
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Process GPRS_SSF 



4(13) 



Waiting_for_lnstructions, 
Monitoring 



_ lnt_DP_PDP_Context_Disconnection, 
lnt_Change_Of_Position_Context_Complete 



/* Note: Change Of Position 
Complete is reported as a 
DP_Detached with the cause 
'Change of position'. */ 



Perform implicit 
disarming of 
DPS 




No 



CAP_EventReport_ 
GPRS(notify&continue), 



ContextActive 
(PDPId) 
: false 



Complete_FCL 
Records 



Application_ 
End 



Idle 



Yes 



ContextActive 
(PDPId) 
:= false 



Hande_ACR 
(PDPId) 




CAP_EventReport_ 
GPRS(interrupted) 



Set Tssf to default 
non user interaction 
and restart Tssf 



Waiting_for_ 
Instructions 



Waiting_for_ 
Instructions 



ContextActive 
(PDPId) 
:= false 




Figure 6.14 d: Process GPRS_SSF (sheet 4) 
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Process GPRS_SSF 



5(13) 



/Wail 



Waiting_for_ 
Instructions , 



CAP_ 

ApplyChargingJ 
GPRS 



Set Tssf to last 
used interval 
and restart Tssf 



CAP_ 

Cancel 

GPRS 



CAP_ 

Connect_ 

GPRS 



CAP_ 
Continue_ 
GPRS, 



Hande AC 



Disarm all 
EDPs 



Cancel all 
reports 



Stop Tssf 



lnt_Connect_ 
xGPRS 



Set Tssf to last 
used interval 
and restart Tssf 



Waiting_for_ 
Instructions 




Yes 



Stop Tssf 




Set Tssf to last 
used interval 
and restart Tssf 



Waiting_for_ 
Instructions 



Yes 




No 



Set Monitor 
relationship 



Complete_FCL 
Records 



Monitoring 



Application^^ 
End / 



Idle 



Figure 6.14 e: Process GPRS_SSF (sheet 5) 
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Process GPRS_SSF 



WaitingJor_ 
.Instructions 



CAP_ 

FumishCharging^ 

InformationGPRS 



Set Tssf to last 
used Interval 
and restart Tssf 



Hands FCI 



Waltlng_for_ 
Instructions 



CAP_ 

Release_ 

GPRS 



!nt_Release_ 
xSesslon 



SesslonActive 
:= false 



Hande_ACR 
(session) 



Complete_FCI_ 
Records 



Application_ 
End / 



Idle 



Stop Tssf 



Session ^^Reieased ^^ Cori'sx t 
entity? 



lnt_Release_ 
^Context 



ContextActive 
(PDPId) 
:= false 



Hande_ACR 
(PDPId) 




Complete_FCI_ 
Records 



lAppllcatlon_ 
End / 



Idle 



Yes 



6(13) 



CAP_ 

RequestReport_ 

GPRS 



Set Tssf to last 
used Interval 
and restart Tssf 



Perfornn arming 
of events 



Waltlng_for_ 
Instructions 



Monitoring 



Figure 6.14 f: Process GPRS_SSF (sheet 6) 
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Process GPRS_SSF 



WaitingJor_ 
, Instructions 



CAP_ 

ResetTimer_ 

GPRS 
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Waiting_for_ \ 
\ Instructions / 
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Figure 6.14 I: Process GPRS_SSF (sheet 12) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



286 



ETSI TS 123 078 V3.3.0 (2000-01) 



Process GPRS SSF 



I IWaitingforJnstructions, 

/ Monitoring 



Tsw 



/''^ Any stored ^\ 
\^parameters;^^ 

Yes 


No 




Send e- 
parameters to 
MS if supported 
by the SGSN 















13(13) 



Waiting_for_ 
Instructions 



Tssf 



Abort 



Int Error 



Idle 



Figure 6.14 m: Process GPRS_SSF (sheet 13) 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1999) 



287 



ETSI TS 123 078 V3.3.0 (2000-01) 



Procedure Handle_AC 
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Figure 6.16: Procedure Handle_ACR_GPRS 
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6.6 Description of information flows 

6.6.1 gprsSSF to gsmSCF Information Flows 

6.6.1.1 Activity Test GPRS Ack 

6.6.1.1.1 Description 

This IF is the response to the Activity Test GPRS. 

6.6.1.1.2 Information Elements 

This IF contains no information elements. 

6.6.1 .2 Apply Charging Report GPRS 
6.6.1.2.1 Description 

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRS IF. In 
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS 
profiles defined by the combinations of the different QoS attributes as defined in 3G TS 23.060, see reference [11]. A 
PLMN may only support and charge on a limited subset of those QoS. It is recommended that changes in QoS are only 
reported in Apply Charging Report GPRS for those QoS profiles. 



6.6.1.2.2 



Information Elements 



Information element name 


Required 


Description 








Charging Result 


M 


This IE contains the charging information for the PDP 
provided by the gsmSSF. It is a choice between elapsed 
time and data volume. 


Quality of Service 


C 


This IE identifies the QoS requested by the user and 
granted by the SGSN due to 'Modify PDP Context 
request. If not present the report is sent due to PDP context 
or GPRS session termination or Charging threshold 
reached. 


Active 


M 


This IE indicates if the GPRS session or PDP context is 
still established e, or if it has been detached or deactivated. 


PDPID 


C 


This IE identifies the PDP context which the Apply 
Charging Report is applicable for. If not present the 
dialogue corresponds to the session or to one single PDP 
context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 
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6.6.1.3 



Entity Released GPRS 



6.6.1.3.1 



Description 



This IF is used by the gprsSSF to inform the gsmSSF at any phase that a PDP context within one dialogue has been 
terminated abnormally by the SGSN. 



6.6.1.3.2 



Information Elements 



The following information elements are used: 



Information element name 


Required 


Description 


GPRS Cause 


M 


This IE contains the Cause value indicating the reason for 
discontinuation of the PDP context. 


PDP ID 


M 


This IE identifies the PDP context which has been 
terminated by the SGSN. 



M Mandatory (The IE shall always be sent) 



6.6.1 .4 Event Report GPRS 



6.6.1.4.1 



Description 



This IF is used to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a 
Request Report GPRS Event IF. 

6.6.1.4.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GPRS Event type 


M 


This IE specifies the type of event that is reported. 


Misc GPRS Info 


M 


This IE indicates the DP type (EDP-N or EDP-R). 


GPRS Event Specific Information 


C 


This IE contains information specific to the reported 
event, e.g. new routeing area in case of change of 
position or charging id in case of PDP Context 
Establishment Acknowledgement. 


PDP ID 


C 


This IE identifies the PDP context, which the Report 
GPRS Event is applicable for. If not present the 
dialogue corresponds to the Attach/Detach FSM or to 
one single PDP context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 
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6.6.1.5 



Initial DP GPRS 



6.6.1.5.1 



Description 



This IF is generated by the gprsSSF when a trigger is detected at a DP in the GPRS state machines, to request 
instructions from the gsmSCF. 

6.6.1.5.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


ServiceKey 


M 


This IE identifies for the gsmSCF the requested set of one or 
more CAMEL services. It is used to address the correct 
application/SLP within the gsmSCF. 


GPRS Event Type 


M 


This IE indicates the armed GPRS DP event resulting in the 
Initial Data Event IF. 


MSISDN 


M 


This IE contains the basic MSISDN of the MS. 


IMSI 


M 


This IE identifies the mobile subscriber. 


Time and Time zone 


M 


This IE contains the time that the gprsSSF was triggered, 
and the time zone the gprsSSF resides in. 


GPRS MS Class 


C 


This IE contains the MS network and radio access 
capabilities. 


PDP Type 


C 


This IE identifies the PDP Type, e.g. X.25 or IP. 


QuaUty of Service 


c 


This IE identifies the QoS (subscribed, requested or 
negotiated). 


Access Point Name 


c 


This IE identifies the address Access Point Name the MS 
has requested to connect to. 


Routeing Area Identity 


c 


This IE contains the location information of the MS. 


Charging ID 


c 


This IE contains the Charging ID received from the GGSN 
for the PDP context. 


SGSN Capabilities 


c 


This IE specifies the capabilities of the SGSN node to 
support the CAMEL interwork, e.g. support of Advice of 
Charge. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 
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6.6.2 gsmSCF to gprsSSF Information Flows 
6.6.2.1 Activity Test GPRS 

6.6.2.1.1 Description 

This IF is used to check for the continued existence of a relationship between the gsmSCF and gprsSSF. If the 
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume 
that the gprsSSF has failed in some way and will take the appropriate action. 

6.6.2.1.2 Information Elements 

This IF contains no information elements. 



6.6.2.2 Apply Charging GPRS 

6.6.2.2.1 Description 

This IF is used for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a 
GPRS session or PDP Context. 



6.6.2.2.2 



Information Elements 



Information element name 


Required 


Description 


Charging Characteristics 


M 


This IE specifies the charging related information to be 
provided by the gsmSSF and the conditions on which this 
information has to be provided back to the gsmSCF. It is a 
choice between granted volume and granted time for the 
data transfer. 


Tariff Switch Interval 


O 


This information element specifies the time duration until 
the next tariff switch occurrence. 


PDP ID 


C 


This IE identifies the PDP context, which the Apply GPRS 
Charging is applicable for. If not present the dialogue 
corresponds to the session or to one single PDP context. 



M Mandatory (The IE shall always be sent) 

O Optional (Service logic dependent). 

C Conditional (The IE shall be sent, if available) 



6.6.2.3 



Cancel GPRS 



6.6.2.3.1 Description 

This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports. 
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Information element name 


Required 


Description 


all requests 


M 


This IE indicates that all active requests for 
EventReportGPRS and ApplyCharging shall be cancelled. 


PDPID 


C 


This IE identifies the PDF context which is to be cancelled. 
If not present the dialogue corresponds to the session or to 
one single PDF context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 



6.6.2.4 



Connect GPRS 



6.6.2.4.1 Description 

This IF is used by the gsmSCF to request the gprsSSF to modify the AFN used when establishing a PDF Context. 

6.6.2.4.2 Information Elements 



Information element name 


Required 


Description 


Access Point Name 


M 


This IE contains the Access Point Name to be used when 
establishing the PDF Context. 


PDF Id 


C 


This IE identifies the PDF Context where the new Access 
Point Name shall be used. 



M Mandatory (The IE shall always be sent) 

6.6.2.5 Continue GPRS 



6.6.2.5.1 



Description 



This information flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended 
processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing (i.e., 
proceeds to the next point in the Attach/Detach FSM or PDF Context FSM) without substituting new data from the 
gsmSCF. 

6.6.2.5.2 Information Elements 

The following information elements are used: 



Information element name 


Required 


Description 


PDPID 


C 


This IE identifies the PDF context which processing shall 
continue for. If not present the dialogue corresponds to the 
session or to one single PDF context. 



C Conditional (The IE shall be sent, if available) 
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6.6.2.6 



Furnish Charging Information GPRS 



6.6.2.6.1 Description 

This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record. 

The logical call record is created when FCI-GPRS is received and a logical call record for that FSM does not exist. For 
modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call records as 
defined in the SDLs. Once the logical call record is completed, then its free format data is moved to the corresponding 
CDR and the logical call record is deleted. 

In the SGSN there is a separate Logical call record for the attach/detach state model and for each PDF context. 

The CSE can send multiple concatenated FCIs per Logical Call Record for completion. The total maximum of free 
format data is 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If there is 
non-completed free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the 
non-completed data is discarded and the gsmSCF can send another 160 octets per CDR. 



6.6.2.6.2 



Information Elements 



Information element name 


Required 


Description 


FCI GPRS Billing Charging 
Characteristics 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 



FCI GPRS Billing Charging Characteristics contains the following information: 



Information element name 


Required 


Description 


FCIBCCCAMEL Sequence 1 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 



FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


Required 


Description 


Free Format Data 


M 


This IE is a free format data to be inserted in the CAMEL 
logical call record. 


Append Free Format Data 





This IE indicates that the gprsSSF shall append the free 
format data to the Logical call record. In the SGSN there is 
a separate Logical call record for the attach/detach state 
model and for each PDP context. 

• If this IE is present indicating "Append", the gprsSSF 
shall append the free format data received in this IF to 
the free format data already present in the Logical call 
record for that session or PDP Context. 

• If this IE is absent or in value "Overwrite", then the 
gprsSSF shall overwrite all free format data already 
present in the Logical call record for that session or 
PDP Context, by the free format data received in this 
IF. 

If no Logical call record exists yet for that session or PDP 
Context, then the gprsSSF shall ignore this IE. 
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PDPId 


C 


This IE identifies the PDP context's Logical call record to 
which the free format data shall be appended or 
overwritten. If not present, the free format data belong to a 
Logical call record for a session or a single PDP context for 
the dialogue. 



M Mandatory (The IE shall always be sent) 

O Optimal (Service logic dependent) 

C Conditional (The IE shall be sent, if available) 



6.6.2.7 



Release GPRS 



6.6.2.7.1 Description 

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase. 

6.6.2.7.2 Information Elements 

The following information elements are used: 



Information element name 


Required 


Description 


GPRS Cause 


M 


This IE contains the Cause value indicating the reason for 


releasing the GPRS session or PDP context. 


PDPID 


C 


This IE identifies the PDP context which shall be released. 
If not present the dialogue corresponds to the session or to 
one single PDP context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

6.6.2.8 Request Report GPRS Event 

6.6.2.8.1 Description 

This IF is used to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the 
event is detected (see Event Report Data). 
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Information element name 


Required 


Description 


GPRS Event 


M 


This IE specifies the event or events of which a report is 
requested. 


PDPID 


C 


This IE identifies the PDP context, which the Request 
Report GPRS Event is applicable for. If not present the 
dialogue corresponds to the session or to one single PDP 
context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

Data Event contains the following information: 



Information element name 


Required 


Description 


GPRS Event type 


M 


This IE specifies the type of event of which a report is 
requested. 


Monitor Mode 


M 


This IE indicates how the event shall be reported. 



M Mandatory (The IE shall always be sent) 



6.6.2.9 



Reset Timer GPRS 



6.6.2.9.1 Description 

This IF is used to refresh the gprsSSF timer. 

6.6.2.9.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Timer ID 


M 


This IE specifies the default value for the Tssf timer. 


Timer Value 


M 


This IE specifies the value to which the timer Tssf shall 
be set. 


PDPID 


C 


This IE identifies the PDP context, which the Reset of 
the timer is applicable for. If not present the dialogue 
corresponds to the session or to one single PDP context. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 
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6.6.2.10 Send Charging Information GPRS 



6.6.2.10.1 



Description 



This IF is used to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the 
gsmSCF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further 
generation of CAI by the SGSN. Further processing of the charge advice information by the SGSN shall be in 
accordance with the GSM Advice of Charge Supplementary Service. 

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by 
the SGSN and sent to the MS, the behaviour of the service may be unpredictable or incorrect; the service 
designer should therefore ensure that the first set of charge advice information is sent to the gprsSSF 
before charge information is sent to the to the MS. 



6.6.2.10.2 



Information Elements 



Information element name 


Required 


Description 


SCI GPRS Billing 
ChargingCharacteristics 


M 


This IE defines the Advice Of Charge related information to 
be provided to the Mobile Station, if supported by the 
SGSN. 



M Mandatory (The IE shall always be sent) 



GPRS SCI Billing Charging Characteristics is defined as: 



Information element name 


Required 


Description 


AOC GPRS 


M 


This IE is sent after an Activate PDP Context Accept or 
Attach Accept has been received from the SGSN. This IE 
defines the Advice Of Charge related information to be 
provided to the Mobile Station, if supported by the SGSN. 


PDPId 


C 


This IE is included if the AoC is applicable to a PDP 
context. If not present the AoC is applicable to the session 
or for a single PDP context for the dialogue. 



M Mandatory (The IE shall always be sent) 

C Conditional (only one of these lEs may be sent) 

C Conditional (The IE shall be sent, if available) 



AOC GPRS is defined as: 



Information element name 


Required 


Description 


AOC Initial 


M 


This IE contains CAI elements as defined in 3G TS 
22.024 [x]. 


AOC Subsequent 


O 


See definition in the next table. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 

AOC Subsequent is defined as: 
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Information element name 


Required 


Description 


CAI Elements 


M 


This IE contains CAI elements as defined in 3G TS 

22.024 [x]. 


Tariff Switch Interval 





This IE indicates the tariff switch time until the next tariff 
switch applies. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 



6.6.3 HLR to SGSN Information Flows 



6.6.3.1 



Insert Subscriber Data 



6.6.3.1.1 Description 

This IF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber data in the SGSN. 

6.6.3.1.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


GPRS-CSI 


C 


This IE identifies the subscriber as having CAMEL GPRS services. 



C Conditional (The IE shall be sent, if required) 



GPRS-CSI contains the following information: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE is described in section 


Service Key 


M 


This IE is described in section 0. 


Default Session Handling 


M 


This IE is described in section 0. 


TDP List 


M 


This IE is described in section 0. 



M Mandatory (The IE shall always be sent) 

6.6.4 SGSN to HLR Information Flows 



6.6.4.1 



Update GPRS Location 



6.6.4.1.1 Description 

This IF is used by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in 3G TS 29.002 [4]. 
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6.6.4.1.2 Information Elements 

Update GPRS location contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL Phases 


C 


This IE identifies which CAMEL phases are supported by the SGSN. 
The SGSN may indicate support of CAMEL phase 3 or higher. 



C Conditional (The IE shall always be sent when the SGSN supports CAMEL.) 



6.6.5 SGSN to HLR Information Flows 



6.6.5.1 Insert Subscriber Data ack 



See section 4.6.8. 
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Short Message Service 



7.1 Architecture 

7.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture needed to support MO SMS interworking for CAMEL. Figures 7.1 
and 7.2 show the functional entities involved in MO SM's requiring CAMEL support. The architecture is applicable to 
the third phase of CAMEL. 



Home Network 




Figure 7.1 : Functional architecture for support of CAIUIEL control of MSC switched MO SMS 

Home Network 




Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS 



HLR: The HLR stores SMS-CSI. SMS-CSI contains subscription information for subscribers that require CAMEL 
support of MO SMS. SMS-CSI is transferred to the VLR or to the SGSN on Location Update and Restore Data or when 
SMS-CSI has changed. 

VLR: The VLR receives the SMS-CSI for the subscriber from the HLR. SMS-CSI is used by the MSC to determine if a 
Service Logic shall be invoked for an MO SMS. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1 999) 301 ETSI TS 1 23 078 V3.3.0 (2000-01 ) 

SGSN: The SGSN receives the SMS-CSI for the subscriber from the HLR. The SGSN uses the SMS-CSI to determine 
if a Service Logic shall be invoked for an MO SMS. 

MSC: The MSC receives SMS-CSI from the VLR and uses this to determine if a Service Logic shall be invoked for an 
MO SMS. 

gprsSSF: see subclause 4.L 

gsmSSF: see subclause 4.L 

gsmSCF: see subclause 4.L 

SMSC: Short Message Service Centre. 

7.1 .2 Interfaces defined for CAMEL 

7.1.2.1 HLR - VLR interface 

This interface is used to send CAMEL related subscriber data (SMS-CSI) to a visited MSC/VLR or to remove CAMEL 
related subscriber data from a visited MSC/VLR. 

7.1 .2.2 HLR - SGSN interface 

This interface is used to send CAMEL related subscriber data (SMS-CSI) to a visited SGSN or to remove CAMEL 
related subscriber data from a visited SGSN. 



7.1 .2.3 gsmSSF - gsmSCF interface 

This interface is used by the gsmSCF to control the handling of MO SMS in the MSC. A relationship on this interface is 
opened as a result of the gsmSSF sending a request for instructions to the gsmSCF. 



7.1 .2.4 gprsSSF - gsmSCF interface 

This interface is used by the gsmSCF to control the handling of MO SMS in the SGSN. A relationship on this interface 
is opened as a result of the gprsSSF sending a request for instructions to the gsmSCF. 



7.1 .2.5 MSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 



7.1 .2.6 SGSN - gprsSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 



7.1.2.7 MSC - VLR interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the internal 
information flow within the MSC/VLR. 
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7.1 .2.8 MSC - SMSC interface 

This interface is used by the MSC to submit a SM to the SMSC. 

7.1 .2.9 SGSN - SMSC interface 

This interface is used by the SGSN to submit a SM to the SMSC. 

7.2 Detection Points (DPs) 

See subclause 4.2. 

7.3 Description of CAIVIEL Subscriber Data 

7.3.1 CAIVIEL Subscription Information for MO SMS (SMS-CSI) 

This subclause defines the contents of the Short Message Service CAMEL Subscription Information. 

7.3.1 .1 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E. 164 number to be used 
for routeing. 

7.3.1.2 Service Key 

The Service Key identifies to the gsmSCF the service logic. 



7.3.1.3 



Default SMS Handling 



The Default SMS Handling indicates whether the Short Message submission shall be released or continued as 
requested in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF. 

7.3.1.4 TDPList 

The TDP List indicates on which detection point triggering shall take place. For SMS-CSI only DP - 
SMS_Collected_Info is used. 

7.3.1 .5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

7.3.1.6 CSI state 

The CSI state indicates whether the SMS-CSI is active or not. 



7.3.1.7 



Notification flag 



The notification flag indicates whether the change of the SMS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 
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7.4 Description of SIVIS State IVIodel 

7.4.1 General Handling 

See subclause 4.4.1. 

The State Model for MO SMS handling contains Points in Association (PIA's) instead of Points in Call (PlC's). 

7.4.2 Originating State Model for SMS 
7.4.2.1 Description of SMS state model 

The MO SMS state model is used to describe the actions in an MSC and in a SGSN during mobile originating SMS. 



SMS Null & Start & 




SMS Exception 


Authorize 






J. 


i 






II 



DP SMS_Collected_lnfo 




0_SMS_Exception 



Figure 7.3: lUlO SIUIS State IVIodel. 



Table 7: Description of IVIO SIVIS DPs in the MSC and SGSN 



CAMEL Detection Point: 


DP Type 


Description: 


DP SMS_Collected_lnfo 


TDP-R 


Indication tliat tlie SIVIS-CSI is analysed and a mobile 
originated short message is received. 


DP 0_SMS_Failure 


EDP-N, EDP-R 


Indication that the SM submission to the Short 
Message Service Centre failed 


DP 0_SMS_Submitted 


EDP-N, EDP-R 


Indication that the SM has been successfully 
submitted to the Short Message Service Centre. 



7.4.2.1.1 



Description of the state model for SMS (PIAs) 



This subclause describes the state model for originating SMS transfer. For each PIA a description can be found of the 
entry events, functions and exit events. 
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7.4.2.1 .1 .1 SMS Null & Start & Authorize 

Entry events: 

- Previous MO SMS transfer to the SMSC completed (DP - 0_SMS_Submitted). 

Exception event is reported. 

Actions: 

Interface is idled. 

- Authentication. 

Ciphering. 

SMS subscription check. 

RP-MO-DATA message containing the User Data and the SMSC address is received from MS. 
The supplementary service "barring of all outgoing calls" is checked and invoked if necessary. 
The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary. 

Exit events: 

- SMS-CSI is analysed. 

An exception condition is encountered 

7.4.2.1.1.2 SMS Analyse & Routing 

Entry events: 

- SMS - CSI is analysed. (SMS_Collected_Info). 

Actions: 

Information being analysed and/or translated to determine routeing address of the SMSC. 

Outgoing barring services and ODB categories not already applied are checked and invoked if necessary. 

The short message is sent to the SMSC. 

Exit events: 

- Acknowledge from the SMSC is received. (0_SMS_submitted) 

A positive acknowledgement is sent to the MS. 

An exception condition is encountered - this leads to the SMS_Exception PIA. 
A negative acknowledgement is sent to the MS. 

- Attempt to select the route for the SMS fails (0_SMS_Failure). 
A negative acknowledgement is sent to the MS. 

Negative acknowledgement from the SMSC is received (0_SMS_Failure). 
A negative acknowledgement is sent to the MS. 

7.4.2.1.1.3 SMS_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for a PIA can not be met. 

Actions: 

Default handling of the exception condition is applied. This includes general actions necessary to ensure that no 
resources remain inappropriately allocated such as: 
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If a relationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing 
the relationship and indicating that any outstanding Short Message handling instructions will not run to 
completion 

- The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure release of 
internal resources. 

Exit events: 

Default handling of the exception condition by MSC/gsmSSF or SGSN/gprsSSF completed. 



7.5 Procedures for CAMEL SMS 



7.5.1 Overall SDL architecture 
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Figure 7.4: Case of IVIO SIVIS via IVISC (separated IWIVISC) 
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Figure 7.5: Case of IVIO SIVIS via IVISC (integrated IWIVISC) 
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Figure 7.6: Case of IVIO SMS via GPRS SGSN 
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7.5.2 Handling of mobile originated SMS 

7.5.2.1 Handling of mobile originated SMS in the originating MSC/SGSN 

The functional behaviour of the originating VMSC/SGSN is specified in 3G TS 29.002 [4]. The procedures specific to 
CAMEL are specified in this subclause : 

- Procedure CAMEL_0_SMS_INIT, 

- Procedure CAMEL_0_SMS_SUBMITTED, 

- Procedure CAMEL_0_SMS_FAILURE 

7.5.2.1 .1 Actions of the VMSC/SGSN on receipt of lnt_Error 

The MSC checks the default SMS Handling parameter in SMS-CSI. 

If the default SMS handling is release SM, a A_RP_ERROR is sent to the MS. The MSC/SGSN then releases all 
resources and the procedure CAMEL_0_SMS_INIT ends. 

If the default SMS handling is continue SMS submission, the MSC/SGSN continues processing without CAMEL 
support. 

7.5.2.1 .2 Actions of the MSC/SGSN on receipt of lnt_Continue_SMS 

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the 
SMS parameters with the received information. Parameters which are not included in the Int_Continue_SMS message 
are unchanged. 

7.5.2.1 .3 Actions of the MSC/SGSN on receipt of lnt_Connect_SMS 

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the 
SMS parameters with the received information. Barring is checked with the modified parameters. Parameters which are 
not included in the Int_Connect_SMS message are unchanged. 

7.5.2.1 .4 Actions of the MSC/SGSN on receipt of lnt_Release_SMS 

A A_RP_ERROR is sent to the MS and SMS is deleted. The SMS cause received in the Int_Release_SMS is used. The 
MSC/SGSN then releases all resources and the procedure CAMEL_0_SMS_INIT ends. 
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Procedure C AM E L_0 _S M S _ IN IT 
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Figure 7.7 a: Procedure CAI\flEL_0_SI\flS_INIT (sheetl) 
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Procedure C AM E L_0 _S M S _ IN IT 
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Figure 7.7 b: Procedure CAI\flEL_0_SI\flS_INIT (sheet2) 
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Procedure C A M E L_ O _ S M S _ IN IT 
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Figure 7.7 c: Procedure CAI\flEL_0_SI\flS_INIT (sheets) 
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Procedure C AM E L_0 _S M S _ FA ILU R E 
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Figure 7.8: Procedure CAI\flEL_0_SI\flS_FAILURE (sheetl) 
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Figure 7.9: Procedure CAI\flEL_0_SI\flS_SUBI\fllTTED (sheetl) 

7.5.3 Handling of mobile originated SMS in the gsmSSF/gprsSSF 
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Figure 7.10 a: Process l\flO_SI\flS (sheet 1) 
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Figure 7.10 b: Process l\flO_SI\flS (sheet 2) 
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Figure 7.10 c: Process MO_SMS (sheet 3) 
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Figure 7.10 d: Process MO_SMS (sheet 4) 
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Figure 7.10 e: Process MO_SMS (sheet 5) 
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Figure 7.10 f: Process MO_SMS (sheet 6) 
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Procedure Com plete_SM S_FC l_record 

.Procedure in the MSC/SGSN (either in gsmSSF orgprsSSp] 
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CompleteCAM 
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Figure 7.11 : Procedure Complete_SMS_FCI_record (sheet 1) 

7.6 Description of information flows 

7.6.1 gsmSSF/gprsSSF to gsmSCF information flows 

7.6.1 .1 Activity Test SMS ack 

7.6.1.1.1 Description 

This IF is the response to the Activity Test sent by the gsmSCF. 
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7.6.1.1.2 Information Elements 

This IF contains no information elements. 

7.6.1.2 Event Report SMS 

7.6.1.2.1 Description 

This IF is used to notify the gsmSCF of an event previously requested by the gsmSCF in a Request Report SMS Event 
IF. 



7.6.1.2.2 



Information Elements 



Information element name 


MO 
SMS 


Description 


Event type 


M 


This IE specifies the type of event that is reported. 


Event Specific Information 


C 


This IE indicates the SMS related information specific to the 
event. 


Misc SMS Info 


M 


This IE indicates the DP type. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 



7.6.1.3 



Initial DP SMS 



7.6.1.3.1 



Description 



This IF is generated by the gsmSSF/gprsSSF when a trigger is detected at a DP in the state model, to request 
instructions from the gsmSCF. 



7.6.1.3.2 



Information Elements 
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Information element name 


MO 
SMS 


Description 


Destination Subscriber Number 


M 


This IE contains a number to identify the Destination short 
message entity. 

The Destination Subscriber Number shall be retrieved from the 
SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21]. 


Calling Party Number 


M 


This IE carries the MSISDN of the subscriber who sent the short 

message. 


Event Type 


M 


This IE indicates the armed event (i.e., SMS_Collected_Info) 
resulting in the Initial DP SMS IF. 


IMSI 


M 


This IE identifies the mobile subscriber. 


Location Information in MSC 


C 


This IE is described in the next table. 


Location Information in SGSN 


C 


This IE is described in the table below. 


Service Key 


M 


The Service Key identifies to the gsmSCF the service logic. 


Time And Timezone 


M 


This IE contains the time that the gsmSSF/gprsSSF was triggered, 
and the time zone the gsmSSF/gprsSSF resides in. 


TP Short Message Submission 
Specific Information 


M 


This IE contains the l" octect of the SMS-SUBMIT TPDU which 
is specified in 3G TS 23.040 [21]. 

The r' octet includes the following information: 

- Message Type Indicator 

- Reject Duplicates 

- Vahdity Period Format 

- Status Report Request 

- User Data Header Indicator 

- Reply Path 


TP Protocol Identifier 


M 


This IE indicates the protocol used above SM-Transfer Layer. 

The TP Protocol Identifier shall be retrieved from the SMS- 
SUBMIT TPDU which is specified in 3G TS 23.040 [21]. 


TP Data Coding Scheme 


M 


This IE indicates the data coding scheme of the TP-User Data 
field, and may indicate a message class. The message class may 
indicate e.g. the originator of Short Message. 

The TP Data Coding Scheme shall be retrieved from the SMS- 
SUBMIT TPDU which is specified in 3G TS 23.040 [21]. 


TP VaUdity Period 


C 


This IE indicates the length of the validity period or the absolute 
time of the validity period termination. 

The TP Validity Period shall be retrieved from the SMS- 
SUBMIT TPDU which is specified in 3G TS 23.040 [21]. 


SMSC Address 


M 


This I.E defines the address of the SMSC to which the MO short 
message is intended to be submitted. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

Location Information in MSC contains the following information: 
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Information element name 


MO 
SMS 


Description 


CellldOrLAI 


M 


See 3GTS 23.018 [3]. 


Geographical Information 


C 


See 3GTS 23.018 [3]. 


Geodetic Information 


C 


See 3GTS 23.018 [3]. 


VLR number 


M 


See 3GTS 23.018 [3]. 


Selected LSA Identity 


CI 


This IE indicates the LSA identity associated with the 
current position of the MS. Send if the LSA ID of 
subscription and LSA ID of the used cell matches. In the 
case of multiple matches the one with the highest priority 
is sent. See 3GPP TS 23.073[23] 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

CI Conditional (The IE shall be sent, if available and SoLSA is supported) 

Location Information in the GPRS case contains the following information: 



Information element name 


MO 
SMS 


Description 


CellldOrRAI 


M 


See 3G TS 23.018 [3] and 3G TS 23.060 [11]. 


Geographical Information 


C 


See 3GTS 23.018 [3]. 


SGSN number 


M 


Global Title of the Serving GPRS Service Node. See 3G 
TS 23.060 [11]. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

7.6.2 gsmSCF to gsmSSF/gprsSSF information flows 
7.6.2.1 Activity Test SMS 



7.6.2.1.1 



Description 



This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSSF/gprsSSF. If the 
relationship is still in existence, then the gsmSSF/gprsSSF will respond. If no reply is received, then the gsmSCF will 
assume that the gsmSSF/gprsSSF has failed in some way and will take appropriate action. 

7.6.2.1.2 Information Elements 

This IF contains no information elements. 



7.6.2.2 



Connect SMS 



7.6.2.2.1 Description 

This IF is used to request the gsmSSF/gprsSSF to perform the actions to route the SMS to a specific destination. 

7.6.2.2.2 Information Elements 
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Information element name 


MO 
SMS 


Description 


Calling Partys Number 


O 


This IE indicates the subscriber who sent the SMS; possibly 
changed by the gsmSCF.. 


Destination Subscriber Number 


o 


This IE identifies the Destination short message entity; 
possibly changed by the gsmSCF. 

The Destination Subscriber Number shall be placed in the 
header information of the TPDU. 


SMSCAddress 


o 


Indicates the SMSC address where the MO short message 
shall be submitted to; possibly changed by the gsmSCF. 



O Optional (Service logic dependent) 



7.6.2.3 



Continue SMS 



7.6.2.3.1 



Description 



This information flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF completes DP 
processing, and continues SMS. 



7.6.2.3.2 Information Elements 

This IF contains no information elements. 



7.6.2.4 



Furnish Charging Information SMS 



7.6.2.4.1 



Description 



This IF is used to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SMS record. 

The logical call record is created when FCI-SMS is received and a logical call record for that short message does not 
exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/gprsSSF 
completes logical call records as defined in the SDLs. Once the logical call record is completed, then its free format 
data is moved to the corresponding CDR and the logical call record is deleted. 

The CSE can send multiple concatenated FCIs per Short Message for completion. The total maximum of free format 
data is 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free 
format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data 
is discarded and the gsmSCF can send another 160 octets per SM. 



7.6.2.4.1 



Information Elements 



Information element name 


MO 
SMS 


Description 


FCI Billing Charging 
Characteristics 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 
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FCI Billing Charging Characteristics contains the following information: 



Information element name 


MO 
SMS 


Description 


FCIBCCCAMEL Sequence 1 


M 


This IE is described in the next table. 



M Mandatory (The IE shall always be sent) 



FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


MO 
SMS 


Description 


Free Format Data 


M 


This IE indicates that the gsmSSF/gprsSSF shall insert the free 
format data in the CAMEL logical SM charging record without 
overwriting any free format data that may already have been 
received for that transaction. When this IE is not present then the 
gsmSSF/gprsSSF shall override free format data in a non- 
completed CAMEL logical SM record of the previous FCI 
operations. 


Append Free Format Data 


O 


This IE indicates that the gsmSSF/gprsSSF shall append the free 
format data to the Logical MO SMS record. 

• If this IE is present indicating "Append", the 
gsmSSF/gprsSSF shall append the free format data received 
in this IF to the free format data already present in the Logical 
MO SMS record. 

• If this IE is absent or in value "Overwrite", then the gsmSSF 
shall overwrite all free format data already present in the 
Logical MO SMS record, by the free format data received in 
this IF. 

If no Logical MO SMS record exists yet, then the 
gsmSSF/gprsSSF shall ignore this IE. 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 



7.6.2.5 



Release SMS 



7.6.2.5.1 Description 

This IF is used to tear down by the gsmSCF an existing SMS transfer. 

7.6.2.5.2 Information Elements 



Information element name 


MO 
SMS 


Description 


Cause 


M 


SMS Cause. Indicates the SMS specific cause of the release. The 
cause is reported to the MS. 



M Mandatory (The IE shall always be sent) 
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7.6.2.6 Request Report SMS Event 

7.6.2.6.1 Description 

This IF is used to request the gsmSSF/gprsSSF to monitor for an event (i.e., 0_SMS_Submitted or 0_SMS_Failure), 
then send a notification back to the gsmSCF when the event is detected (see Event Report SMS). 



7.6.2.6.2 



Information Elements 



Information element name 


MO 
SMS 


Description 


SMS Event 


M 


This IE specifies the event or events of which a report is requested. 



M Mandatory (The IE shall always be sent) 



SMS Event contains the following information: 



Information element name 


MO 
SMS 


Description 


Event type 


M 


This IE specifies the type of event of which a report is requested. 


Monitor Mode 


M 


This IE indicates how the event shall be reported. 



M Mandatory (The IE shall always be sent) 



7.6.2.7 



Reset Timer SMS 



7.6.2.7.1 Description 

This IF is used to refresh a gsmSSF/gprsSSF timer. 

7.6.2.7.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Timer Value 


M 


This IE specifies the value to which the indicated timer 
shall be set. 


Timer ID 


O 


This IE indicates which timer shall be reset. It shall be 
set to 'Tssf . 



M Mandatory (The IE shall always be sent) 
O Optional (Service logic dependent) 

7.6.3 HLR to VLR information flows 



7.6.3.1 



Delete Subscriber data 



7.6.3.1.1 Description 

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber data in the VLR. 
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7.6.3.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber 
data in VLR. 



C Conditional (The IE shall be sent when deletion is requested) 



7.6.3.2 



Insert Subscriber Data 



7.6.3.2.1 Description 

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to insert subscriber data in the VLR. 

7.6.3.2.2 Information Elements 

Insert Subscriber Data contains the following MO SMS specific IE: 



Information element name 


Required 


Description 


SMS-CSI 


C 


This IE identifies the subscriber having MO SMS CAMEL services. 



C Conditional (The IE shall be sent, if required) 



SMS-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in section x. 


Service Key 


M 


This IE is described in section x. 


Default SMS Handling 


M 


This IE is described in section x 


CAMEL Capability Handling 


M 


This IE is described in section 4.3.1. 


SMS Triggers 


M 


This IE is described in section x. It includes the following trigger: 

SMSjCollectedJnfo 



M Mandatory (the IE shall always be sent) 



7.6.4 VLR to HLR information flows 



7.6.4.1 Insert Subscriber Data ack 



See section 4.6.8. 



7.6.4.2 



Update Location 



See section 4.6.8.3. 

7.6.5 HLR - SGSN information flows 

This interface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI. 
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7.6.5.1 



Delete Subscriber data 



7.6.5.1.1 Description 

This IF is specified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber data in the SGSN. 

7.6.5.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber 
data in SGSN. 



C Conditional (The IE shall be sent when deletion is requested) 



7.6.5.2 



Insert Subscriber data 



7.6.5.2.1 Description 

This IF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber data in the SGSN. 

7.6.5.2.2 Information Elements 

Insert Subscriber Data contains the following MO SMS specific IE: 



Information element name 


Required 


Description 


SMS-CSI 


C 


This IE identifies the subscriber having MO SMS CAMEL services. 



C Conditional (The IE shall be sent, if required) 



SMS-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in section x. 


Service Key 


M 


This IE is described in section x. 


Default SMS Handling 


M 


This IE is described in section x 


CAMEL Capability Handling 


M 


This IE is described in section 4.3.1. 


SMS Triggers 


M 


This IE is described in section x. It includes the following trigger: 
SMS_CollectedJnfo 



M Mandatory (The IE shall always be sent) 

7.6.6 SGSN to HLR Information Flows 
7.6.6.1 Insert Subscriber Data ack 

See section 4.6.8. 
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7.6.6.2 



Update GPRS Location 



See section 6.6.4.1. 



7.6.7 



VLR to MSC Information Flows 



7.6.7.1 



Send Info For MO SMS Ack 



7.6.7.1.1 



Description 



This IF is specified in 3G TS 29.002 [4]. It is used to transport MO SMS related subscription data from the VLR to the 
MSC. 

Send Info For MO SMS Ack contains the following information: 



Information element name 


Required 


Description 


SMS-CSI 


C 


This IE contains the CAMEL Subscription Information for MO- 
SMS. 


ODB Data 


C 


This IE contains ODB data. This information is used to apply ODB 
for a reconnected Short Message, if needed. 


CB SS Data 


C 


This IE contains CB SS data. This information is used to apply CB 
for a reconnected Short Message, if needed. 



C Conditional (shall be sent if available) 
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8 SS Notifications 

8.1 Architecture 

8.1 .1 Functional Entities used for CAMEL 

See subclasue 4. 1 

8.1 .2 Interfaces defined for CAMEL 

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific 
to CAMEL. 

8.1 .2.1 MSC - gsmSCF interface 

This interface is used by the MSC to send supplementary service invocation notifications to the gsmSCF. 

8.2 Description of CAMEL Subscriber Data 

8.2.1 Supplementary Service Invocation Notification CAMEL Subscription 
Information (SS-CSI) 

8.2.1.1 Content of the SS-CSI 

This subclause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription 
Information (SS-CSI). 

8.2.1 .1 .1 Notification criteria 

This data indicates for which supplementary services notifications shall be sent. The supplementary services which may 
be indicated are ECT, CD, CCBS and MPTY. 

8.2.1.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

8.2.1.1.3 CSI state 

The CSI state indicates whether the SS-CSI is active or not. 

8.2.1.1.4 Notification flag 

The notification flag indicates whether the change of the SS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 
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8.3 Procedures for CAMEL 

8.3.1 Handling of Supplementary Service Invocation Notification 

At the invocation of any of the services ECT, CD and MPTY the VLR checks whether the criteria for sending a 
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked 
supplementary service is marked in the SS-CSI. If this is the case a notification is sent to the gsmSCF given by the 
gsmSCF address contained in the SS-CSI. The processing of the particular SS invocation is not suspended. If the 
notification criteria are not fulfilled the processing of the particular supplementary service continues unchanged and no 
notification are sent. 

The sending of the notification is independent of call related CAMEL processing, i.e. processing indicated by 0/T/VT- 
CSI. 

On invocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in 
3G TS 23.091 [29]) to the MSC if applicable for ECT. 

On invocation of MPTY, the VLR shall include the SS-CSI in the Process MPTY message (see Process 
MPTY_MAF026 in 3G TS 23.084 [28]) to the MSC if appHcable for MPTY. 

On invocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if 
applicable to CD. 

At the invocation of the CCBS supplementary service, the HLR checks whether the criteria for sending a notification 
are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked supplementary 
service is marked in the SS-CSI. If this is the case, a notification is sent to the gsmSCF given by the gsmSCF address 
contained in the SS-CSI. The processing of the SS invocation is not suspended. If the notification criteria are not 
fulfilled the processing of the particular supplementary service continues unchanged and no notification are sent. 



8.4 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN.l syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity : 

The gsmSCF may silently discard any IE which it does not functionally support 

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002 

8.4.1 IVISC to gsmSCF information flows 
8.4.1.1 88 Invocation Notification 

8.4.1.1.1 Description 

This IF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation. 
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Information element name 


Required 


Description 


Notification Event 


M 


This IE indicates the supplementary service invocation, 
resulting in the SS Invocation Notification IF. 

Only the following Supplementary Services are allowed : 
Explicit Call Transfer, Call Deflection, Multi Party. 


Notification Event Specific 
Information 


C 


In the case of ECT, the sending entity shall include the 
called party for each call originated by the subscriber and 
relevant to the ECT invocation. Note : the subscriber may 
have originated zero, one or two calls relevant to the ECT 

service. 

In the case of CD, the deflected to number shall be 
included in this information element. 

In the case of MPTY, this IE shall be omitted. 


IMSI 


M 


This IE identifies the mobile subscriber who has invoked 
the supplementary service to be notified. 


MSISDN 


M 


This IE identifies the mobile subscriber who has invoked 
the supplementary service to be notified. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent if applicable) 



8.4.2 HLR to VLR information flows 



8.4.2.2 



insert Subscriber Data 



8.4.2.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4]. 

8.4.2.2.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE for SS Notifications: 



Information element name 


Required 


Description 


SS-CSI 


C 


This IE identifies the subscriber as having supplementary service 
invocation notification services. It contains the Notification Criteria and 
gsmSCF Address. 
This IE is described in section 8.2.1.1. 



C Conditional (The IE shall be sent, if required) 

8.4.3 HLR to gsmSCF information fiows 
8.4.3.1 SS Invocation Notification 

This IF is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation. 
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Information element name 


Required 


Description 


Notification Event 


M 


This IE indicates the supplementary service invocation, 
resulting in the SS Invocation Notification IF. 

Only the following Supplementary Services are allowed : 
Completion of Calls to Busy Subscriber 


IMSI 


M 


This IE identifies the mobile subscriber who has invoked 
the supplementary service to be notified. 


MSISDN 


M 


This IE identifies the mobile subscriber who has invoked 
the supplementary service to be notified. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent if applicable) 
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Mobility IVIanagement 



9.1 



Architecture 



9.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture required to support Mobility Management in CAMEL. Figure 9.1 
shows the functional entities involved in CAMEL support of Mobility Management. The architecture is applicable to 
the third phase of CAMEL. 



Transport of 
M-CSI to VLR 




HLR ; Home Network (ggmSCF 



MAP 




Mobility 
Management 
notifications 



Home/Interrogating/Visited Network 



Figure 9.1 : Functional architecture for support of CAIVIEL 



gsmSCF: see subclause 4.1. 



HLR: The HLR contains Mobility management CAMEL Subscription Information (M-CSI) for those subscribers that 

require CAMEL control (. . .use another word. . .) of Mobility Management events. 

M-CSI is sent to the VLR during the Location Update and Restore Data procedures or when M-CSI is modified in the 

HLR. 



MS: Mobile Station (GSM terminal) 



MSC: See subclause 4.1. 



VLR: After having completed a Mobility Management event from a subscriber, the VLR may have to send a 
notification to the gsmSCF. The contents of M-CSI indicates which Mobility Management events shall be reported to 
the gsmSCF. 
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9.1 .2 Interfaces defined for CAMEL 

This subclause describes the different interfaces appHcable to CAMEL control of Mobility Management events. It 
specifies on a high level the functions specific to CAMEL. 

9.1 .2.2 VLR - gsmSCF interface 

This interface is used by the VLR to send supplementary service Mobility Management event notifications to the 
gsmSCF. When processing a mobility management event, the VLR may have to send a notification to the gsmSCF, 
depending on the presence of M-CSI for the subscriber and the contents of M-CSI. 

9.2 Description of CAIVIEL Subscriber Data 

9.2.1 . IVIobility IVIanagement CAIVIEL Subscription Information (M-CSI) 

9.2.1.1 Content of the M-CSI 

This subclause specifies the contents of the Mobility Management CAMEL Subscription Information (M-CSI). 
9.2.1.1.1 Mobility Management Triggers 

This data indicates which Mobility Management events shall result in a notification to the gsmSCF. One or more events 
may be marked per subscriber. One or more events may be marked per subscriber. One or more events may be marked 
per subscriber. The following events may be marked for a subscriber: 



Location update in the same VLR service area 
Location update to ananother VLR service area 
- IMSI attach 

MS initiated IMSI detach (explicit detach) 
Network initiated IMSI detach (imphcit detach) 

9.2.1.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E. 164 number to be used 
for routing. 

9.2.1.1.3 Service Key 

The Service Key is included in the notification message to the gsmSCF. It indicates to the gsmSCF which Service Logic 
shall be applied. 

9.2.1.1.4 CSI State 

The CSI state indicates whether the M-CSI is active or not. 
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9.2.1.1.5 Notification flag 



The notification flag indicates whether the change of the M-CSI shall trigger Notification on Change of Subscriber Data 
or not. 



9.3 Procedures for Mobility management 



Figures 9.2 to 9.6 show the functional entities involved in Mobility Management event notifications. 



Figure 9.2: Location Update within a single VLR Service Area. The VLR Service area may be in the HPLMN or in 
the VPLMN. 

Figure 9.3: Location Update from one VLR Service Area to another VLR Service Area. Both VLR Service Areas are 
in the HPLMN or in the same VPLMN. 

Figure 9.4: Location Update from one PLMN to another PLMN: 

update from HPLMN to VPLMN 

update from VPLMN to HPLMN 

update from one VPLMN to another VPLMN 
Figure 9.5 IMSl Detach (in HPLMN or in VPLMN): 

explicit detach (the MS has been switched off by the subscriber) 

implicit detach (the network has not received a periodic paging update from the MS 
and assumes that the MS is switched off or unreachable) 

Figure 9.6 IMSl Attach (in HPLMN or in VPLMN): 

attach (the MS has been switched on by the subscriber - subscription data is still 
available in the VLR, no location update is needed.) 



Home Network 
(HPLMN) 



Serving Network 
(HPLMN/VPLMN) 




MS 

(subscriber moves within "i 
VLR Service Area) 
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Home Network 
(HPLMN) 



Home Network 
(HPLMN) 



Serving Network 
(HPLMN/VPLMN) 




(subscriber moves to other 

VLR Service Area within 

same PLMN) 



Serving Network B 
(HPLMN/VPLMN) 




(subscriber moves to 
other PLMN) 



Serving Network A 
(HPLMN/VPLMN) 

( MSC ) 



Cmsj 



Figure 9.2: Location Update from one VLR Service Area to Another VLR Service Area; VLR Service 

Areas in different PLIVINs. 



Home Network 
(HPLMN) 



Serving Network 
(HPLMN/VPLMN) 




MS is switched off 
or detached 



Figure 9.3: IIVISI Detach (implicit/explicit) 
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Home Network 
(HPLMN) 




,gsmSCF 



MAP 



(notification) 



Serving Network 
(HPLMN/VPLMN) 




MS is switched on 



Figure 9.4: IIVISI Attach 



When a MobiHty Management Event has taken place and the processing thereof has been completed, then the VLR may 
have to send a notification to the gsmSCF. The processing of the Mobility Management event in VLR is not suspended 
by the sending of the notification nor is it in any way affected by the notification. 

The sending of a Mobility Management notification to gsmSCF is independent of other CAMEL subscription data for a 
subscriber. Eg. a subscriber may have M-CSI without having O-CSI or VT-CSI. 

The sending of a Mobility Management event notification is subscription based. 

Refer to section 9.2. LI for a description of M-CSI and the different Mobility Management events that may lead to a 
notification to the gsmSCF. 



9.3.1 Procedure descriptions 



9.3.1.1 



Procedure Set_Notification_Type 



This procedure is called from process Update_Location_VLR in 3G TS 23.012 [32]. It checks the information element 
'Location Update Type', which the VLR receives from the MSC via MAP_UPDATE_LOCATION_AREA service. 
This element identifies the type of Location Update requested by the Mobile Station. 

The possible values of this parameter are specified in 3G TS 24.008 [33]. 

The type of Location Update that was requested by the Mobile Station, determines which Mobility Management 
notification message shall be sent to the gsmSCF. 

The values 'Periodic Updating' and 'Reserved' shall not lead to a Mobility Management notification to the gsmSCF. 
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Procedure S e t_N otifica tion_T yp e 



1(1) 
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t3the new VLR Servic 

A re a 



Mo notification requirec 



Figure 9.5: Procedure Set_Notification_Type 



9.3.1.2 



Procedure Notify_gsmSCF 



This procedure is called from the process 'Update_Location_Area_VLR' and process 'Detach_IMSI_VLR' in 3G TS 

23.012 [32]. 

It is also called from the process 'Update_Location_VLR' in 3G TS 29.002 [4]. 

The calling process passes on the variable 'Notify' to the procedure 'Notify_gsmSCF' . This variable indicates which 

Mobility Management notification may have to be sent to the gsmSCF. 

If this variable has a value NULL, then no notification shall be sent to the gsmSCF. 

If a notification may have to be sent to the gsmSCF, then the procedure checks the presence of M-CSI. 

If M-CSI is present and the Mobility Management event indicated in the variable 'Notify' is marked in M-CSI, 
then a notification shall be sent to the gsmSCF. 

If M-CSI is not present or the Mobility Management event indicated in the variable 'Notify' is not marked in M- 
CSI, then no notification shall be sent to the gsmSCF. 
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Procedure Notify_gsmSCF 

, Sending a notification to the, > 
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Figure 9.6: Procedure Notify_gsmSCF 



9.4 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL for Mobility Management 
control. 

Each Information Element, (IE), is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity : 

The gsmSCF may silently discard any IE which it does not functionally support 

The VLR shall functionally support all lE's which can be sent to it. 
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9.4.1 VLR to gsmSCF information flows 
9.4.1 .1 Mobility Management event Notification 

9.4.1.1.1 Description 

This IF is generated by the VLR when it shall notify the gsmSCF of a Mobility Management event. 

9.4.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Event Met 


M 


This IE indicates the type of Mobihty Management that 
lead to the notification. The value of this IE shall be one 
of the following. 

Location update in the same VLR service area 
Location update to ananother VLR service area 
- IMSI attach 

MS initiated IMSI detach (explicit detach) 
Network initiated IMSI detach (implicit detach) 


Service Key 


M 


This IE indicates the Service Logic that the gsmSCF shall 
apply. 


IMSI 


M 


This IE identifies the mobile subscriber to whom the 
Mobility Event applies. 


Basic MSISDN 


M 


This IE identifies the mobile subscriber to whom the 
Mobility Event applies. 


Location Information 


C 


This IE indicates the current location of the MS. 
This IE is explained in section 4.6.1.7. 








Supported CAMEL Phases 


M 


This IE indicates the CAMEL Phases that are supported by 
the MSC/VLR in which the MS is registered after the 
mobility management event. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

9.4.2 HLR to VLR information flows 



9.4.2.1 



Delete Subscriber Data 



9.4.2.1.1 



Description 



This IF is used by an HLR to remove certain subscriber data from a VLR if the subscription of one or more 
supplementary services or basic services is withdrawn. Note that this IF is not used in the case of erasure or de- 
activation of supplementary services. This IF is specified in 3G TS 29.002 [4]. 
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9.4.2.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber 
data in VLR. 



C Conditional (The IE shall be sent when deletion is requested) 

9.4.2.2 Insert Subscriber Data 

9.4.2.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4]. 

9.4.2.2.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE for Mobility Management: 



Information element name 


Required 


Description 


M-CSI 


C 


This IE identifies the subscriber as having mobility management 
notification services. It contains the events that shall be reported, the 
gsmSCF Address and the Service Key. 



C Conditional (The IE shall be sent, if required) 
M-CSI contains the following information: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE is described in section 9.2.1. 


Service Key 


M 


This IE is described in section 9.2.1. 


Mobility Management Triggers 


M 


This IE indicates which Mobility Management events shall be 
reported to the gsmSCF. It shall contain one or more of the 
following elements: 

Location update in the same VLR service area 
Location update to ananother VLR service area 
- IMSI attach 

MS initiated IMSI detach (explicit detach) 
Network initiated IMSI detach (implicit detach) 



M Mandatory (The IE shall always be sent) 
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10 Control and interrogation of subscription data 

10.1 Architecture 

1 0.1 .1 Functional Entities used for CAMEL 

This subclause describes the functional architecture required to support control and interrogation of subscription data. 
Figure 10.1 shows the functional entities involved in CAMEL support of control and interrogation of subscription data. 

Home Network / ^N /^ \ 

( HLR )< w-^P >(gsmSCF) 



Figure 10.1 : Functional architecture for support of control and interrogation of subscription data 
gsmSCF: see subclause 4.1. 

HLR: The HLR may provide an interface towards the gsmSCF for the Any Time Subscription Interrogation and Any 
Time Modification procedure. The gsmSCF may provide an interface towards the HLR for the Notify Subscriber Data 
Change procedure. 

1 0.1 .2 Interfaces defined for CAMEL 

This subclause describes the different interface applicable to CAMEL control of subscription data. It specifies on a high 
level the functions specific to CAMEL. 

10.1.2.1 gsmSCF -HLR 

This interface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option, 
the HLR may refuse to provide or modify the information requested by the gsmSCF. This interface is also used to notify 
to the gsmSCF of change of subscriber data by the HLR. 

1 0.2 Procedures for CAMEL 

10.2.1 Any Time Interrogation for Subscription Information Retrieval 

Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process: 

- CAMEL_ATSI_HLR. 

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending a 
Any_Time_Subscription_Interrogation Request. Support for this procedure is a network operator option. 
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Figure 10.2: Process CAI\flEL_ATSI_HLR (sheet 1) 

10.2.2 Any Time Modification 

Handling of Any Time Modification involves the following process: 

- CAMEL_ATM_HLR. 

If an OSS needs to modify the Subscriber Information, the gsmSCF initiates a transaction to the HLR by sending a 
Any_Time_Modification Request. 

When HLR receives a Any_Time_Modification Request, HLR does the procedure as follows. 

Call forwarding or call barring supplementary service data is requested 

if only ss-code (and basic-service) is set in the Any_Time_Modification request, HLR erases the data 
related to the requested supplementary service. 

if ss-code (and basic-service) and ss-status are set in the Any_Time_Modification request, HLR does the 
activation or deactivation of the requested supplementary service. 
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if ss-code (and basic-service) and "forwarded-to number"/"forwarded to subaddress'V'no reply condition 
time" are set in tine Any_Time_Modification request, HLR modifies tine requested data of tine requested 
supplementary service. 

CSI data is requested 

HLR modifies the CSI state and/or the notification flag of the requested CSI. 

If a notification flag is set for the modified data, Notify_Subscriber_Data_Change is sent for the gsmSCF except for the 
gsmSCF which sent Any_Time_Modification Request. Support for this procedure is a network operator option. 
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Figure 10.3: Process CAI\/!EL_ATI\/!_HLR (sheet 1) 



1 0.2.3 Notify Subscriber Data Cinange 

Changes of CSI shall be notified only if the CSI is marked with the Notification flag. 



When the change of subscriber data was caused by Any Time Modification the notification of change of subscriber data 
shall not be sent to the gsmSCF from which this Any Time Modification was received. 
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Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Address in CSIs of the subscriber shall not 
lead to multiple notification. 



Handling of Notify subscriber data change involves the following process: 
- CAMEL_NSDC_HLR. 



If an OSS needs to notify to the CSE the change of subscriber data, the HLR initiates a transaction to the gsmSCF by 
sending Notify_Subscriber_Data_Change Request. Support for this procedure is a network operator option. 
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Figure 10.4: Process CAI\/IEL_NSDC_HLR (sheetl) 
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10.3 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN.l syntax of the protocol. 

The following principles apply for the handling of the les by the receiving entity : 

The gsmSCF may silently discard any IE which it does not functionally support 

The HLR shall return an error if it does not functionally support a IE which it receives. 

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002. 

10.3.1 gsmSCF to HLR information flows 

10.3.1 .1 Any Time Subscription Interrogation Request 

10.3.1.1.1 Description 

This IF is used to request subscription information from the HLR at any time. 

10.3.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of subscriber information being requested: 
- supplementary service 

- operator determined barring 

- CAMEL subscription information 

- supported CAMEL phases 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is 
requested. The identity can be one of: 

- IMSI 

- MSISDN 



M Mandatory (The IE shall always be sent) 



Supplementary service contains the following information: 



Information element name 


Required 


Description 


SS code 


C 


This IE indicates a supplementary service or a set of supplementary 
services as defined in 3G TS 22.004 [25]. 


Basic Service 


C 


See 3GTS 22.002 [24]. 



C Conditional (The IE shall be sent, if requested and available) 
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CAMEL subscription information contains the following information: 



Information element name 


Required 


Description 


CAMEL subscription 
information 


C 


This IE indicates what information about CSI is requested. It may be 
one or more elements of the following. 

-O-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI 



C Conditional (The IE shall be sent, if requested and available) 

10.3.1.2 Any Time Modification Request 

10.3.1.2.1 Description 

This IF is used to modify information in the HLR at any time. 

10.3.1.2.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is 
requested. The identity can be one of: 

- IMSI 

- MSISDN 


Call forwarding SS data 


C 


This IE indicates the data of call forwarding. 


Call barring SS data 


C 


This IE indicates the data of call barring. 


CAMEL subscription 
information 


c 


This IE indicates the CAMEL subscription information. 



M Mandatory (The IE shall always be sent) 

C Conditional (The IE shall be sent, if available) 

Call forwarding SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates a supplementary service or a set of 
supplementary services as defined in 3G TS 22.004 [25]. 


Basic Service 


C 


See 3G TS 22.002 [24]. 


SS Status 


C 


See 3GTS 23.011 [26]. 


Forwarded-to Number 


C 


See 3G TS 23.082 [27]. 


Forwarded-to Subaddress 


C 


See 3G TS 23.082 [27]. 


No Reply Condition Time 


C 


See 3GTS 23.082 [27]. 


Notification Flag 


C 


This IE indicates whether the change of data of call forwarding SS 
is notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 
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Call barring SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates a supplementary service or a set of 
supplementary services as defined in 3G TS 22.004 [25]. 


Basic Service 


C 


See 3GTS 22.002 [24]. 


SS Status 


C 


See 3GTS 23.011 [26]. 


Password 


C 


See 3GTS 23.011 [26]. 


Wrong password attempts counter 


C 


See 3GTS 23.011 [26]. 


Notification flag 


C 


This IE indicates whether the change of data of call barring SS is 
notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



CAMEL subscription information contains the following information: 



Information element name 


Required 


Description 


0-CSI 


C 


This IE indicates the activation and notification status of the O- 
CSI. 


T-CSI 


C 


This IE indicates the activation and notification status of the T- 
CSI. 


VT-CSI 


C 


This IE indicates the activation and notification status of the 
TVMSC-CSI. 


TIF-CSI 


C 


This IE indicates the activation and notification status of the TIF- 
CSI. 


GPRS-CSI 


C 


This IE indicates the activation and notification status of the 
GPRS-CSI. 


SMS-CSI 


C 


This IE indicates the activation and notification status of the SMS- 
CSI. 


SS-CSI 


C 


This IE indicates the activation and notification status of the SS- 
CSI. 


M-CSI 


C 


This IE indicates the activation and notification status of the M- 
CSI. 



C Conditional (The IE shall be sent, if available) 



O-CSI/T-CSI/VT-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI contains the following information: 



Information element name 


Required 


Description 


CSI state 


C 


This IE indicates whether the CSI is active or not. 


Notification flag 


C 


This IE indicates whether the change of CSI is notified to the 
gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



TIF-CSI contains the following information: 
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Information element name 


Required 


Description 


Translation Information Flag 


C 


See 4.3.2.2. 


Notification flag 


C 


This IE indicates whether the change of TIF-CSI is notified to the 
gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 

1 0.3.2 HLR to gsmSCF information flows 
10.3.2.1 Any Time Subscription Interrogation ack 

10.3.2.1.1 Description 

This IF is used by the HLR to provide the requested subscription information to the gsmSCF. 

10.3.2.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Call forwarding SS 


C 


This IE indicates the data related to the call forwarding. 


Call barring SS data 


C 


This IE indicates the data related to the call barring. 


Operator determined barring 


C 


This IE indicates the data related to the operator determined barring. 


CAMEL subscription 
information 


C 


This IE indicates the data related to the CAMEL subscription 
information. 


Supported CAMEL phases 


C 


This IE indicates the CAMEL phase supported at the VPLMN 



C Conditional (The IE shall be sent, if requested and available) 



Call forwarding SS data contains the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GTS 22.002 [24]. 


SS Status 


C 


See 3GTS 23.011 [26]. 


Forwarded-to Number 


C 


See 3GTS 23.082 [27]. 


Forwarded-to Subaddress 


C 


See 3GTS 23.082 [27]. 


Subscription Options 


C 


See 3GTS 23.082 [27]. 


No Reply Condition Time 


C 


See 3GTS 23.082 [27]. 


Notification Flag 


C 


This IE indicates whether the change of data of call forwarding SS 
is notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



Call barring SS data contains the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3G TS 22.002 [24]. 
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SS Status 


C 


See 3GTS 23.011 [26]. 


Password 


C 


See 3GTS 23.011 [26]. 


Wrong password attempts counter 


c 


See 3GTS 23.011 [26]. 


Notification flag 


c 


This IE indicates whether the change of data of call barring SS this 
IE is notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



Operator determined barring data contains the following information: 



Information element name 


Required 


Description 


ODB General Data 


C 


This IE indicates the set of subscribers features that the network 
operator or the service provider can regulate 


ODB HPLMN Specific Data 


C 


This le indicates the set of subscribers features that the network 
operator or the service provider can regulate only when the 
subscriber is registered in the HPLMN. 


Notification flag 


C 


This IE indicates whether the change of data of ODB is notified to 
the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



CAMEL subscription information contains the following information: 



Information element name 


Required 


Description 


0-CSI 


C 


See section 4.3.1. 


T-CSI 


C 


See section 4.3.4. 


VT-CSI 


C 


See section 4.3.5. 


TIF-CSI 


C 


See section 4.3.6.2. 


GPRS-CSI 


C 


See section 6.3.1. 


SMS-CSI 


C 


See section 7.3.1. 


SS-CSI 


C 


See section 8.2.1.1. 


M-CSI 


C 


See section 9.2.1.1 



C Conditional (The IE shall be sent, if available) 

1 0.3.2.2 Any Time Modification ack 

10.3.2.2.1 Description 

This IF is used by the HLR to provide the modified information to the gsmSCF. 

10.3.2.2.2 Information Elements 

The following information elements are required: 
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Information element name 


Required 


Description 


Call forwarding SS data 


C 


This IE indicates the data related to call forwarding. 


Call barring SS data 


C 


This IE indicates the data related to call barring. 


CAMEL subscription 
information 


C 


This IE indicates the data related CAMEL subscription information. 



C Conditional (The IE shall be sent, if requested and available) 



Call forwarding SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates a supplementary service or a set of 
supplementary services as defined in 3G TS 22.004 [25]. 


Basic Service 


C 


See 3G TS 22.002 [24]. 


SS Status 


C 


See 3GTS 23.011 [26]. 


Forwarded-to Number 


C 


See 3G TS 23.082 [27]. 


Forwarded-to Subaddress 


C 


See 3G TS 23.082 [27]. 


Subscription Options 


C 


See 3G TS 23.082 [27]. 


No Reply Condition Time 


C 


See 3G TS 23.082 [27]. 


Notification Flag 


C 


This IE indicates whether the change of data of call forwarding SS 
is notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



Call barring SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates a supplementary service or a set of 
supplementary services as defined in 3G TS 22.004 [25]. 


Basic Service 


C 


See 3G TS 22.002 [24]. 


SS Status 


C 


See 3GTS 23.011 [26]. 


Password 


C 


See 3GTS 23.011 [26]. 


Wrong password attempts counter 


C 


See 3GTS 23.011 [26]. 


Notification flag 


C 


This IE indicates whether the change of data of call barring SS is 
notified to the gsmSCF or not. 



C Conditional (The IE shall be sent, if available) 



CAMEL subscription information contains the following information: 



Information element name 


Required 


Description 


O-CSI 


C 


See section 4.3.1. 


T-CSI 


C 


See section 4.3.4. 


VT-CSI 


C 


See section 4.3.5. 


TIF-CSI 


C 


See section 4.3.6.2. 
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GPRS-CSI 


c 


See section 6.3.1. 


SMS-CSI 


c 


See section 7.3.1. 


SS-CSI 


c 


See section 8.2.1.1. 


M-CSI 


c 


See section 9.2.1.1 



C Conditional (The IE shall be sent, if available) 



1 0.3.2.3 Notify Subscriber Data Change 

10.3.2.3.1 Description 

This IF is used by the HLR to notify to the gsmSCF of the change of subscriber data. 

10.3.2.3.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is 
requested. The identity can be one of: 

-IMSI 

- MSISDN 


Changed Data 


M 


This IE identifies the data that has changed. The data can be one of: 

- Call Forwarding SS Data 

- Call Barring SS Data 

- CAMEL Susbcription Information 
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11 



Location Services 



Support of Location Services in CAMEL Phase 3 is a network operator option. 



11.1 Architecture 



11.1.1 Functional Entities used for CAMEL 

This subclause describes CAMEL support of Location Services. Location Services is only supported in CAMEL Phase 

3. 

Figure ILl indicates the functional entities involved in Location Services. The interfaces between gsmSCF and GMLC 

and HLR are defined in this chapter. 

The principle operation of Location Services is described in 3G TS 22.071 [17]. 

The interfaces between GMLC, HLR, MSC/VLR and SGSN are described in 3G TS 23.071 [18]. 



HPLMN/VPLMN 



HPLMN 




(msc/vl^ 



(1) Any Time Interrogation 

(2) Any Time Interrogation Ack 



Figure 11 .1 : Functional architecture for support of CAIUIEL 

gsmSCF: see subclause 4.1. 

GMLC: A functional entity that allows external LCS Clients to request real-time information about a Mobile Station. 
The information that can be requested from the GMLC is the location of the mobile station. 

SMLC: A functional entity that performs positioning activities for Mobile Stations. The SMLC interfaces with the 

MSCA'LR where the subscriber is currentlt registered. 

HLR: see subclause 4. 1 . 

MSCA^LR: see subclause 4. 1 . 

The information flows between the GMLC and other functional entities than the gsmSCF, have not been indicated in 
the functional architecture as shown in figure 1 . These information flows fall outside the scope of the present document. 

Refer to [17] and [18] for a description of the functioning of Location Services. 

11.1.2 Interfaces defined for CAMEL 

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific 
to CAMEL. 



£75/ 



(3G TS 23.078 version 3.3.0 Release 1 999) 355 ETSI TS 1 23 078 V3.3.0 (2000-01 ) 

11.1.2.1 gsmSCF - GMLC interface 

This interface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time. 

11.1.2.2 GMLC - gsmSCF interface 

This interface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF. The 
gsmSCF had requested this information via the Any Time Interrogation procedure before. 

11.1.2.3 gsmSCF -HLR 

This interface is used by the gsmSCF to interrogate the HLR. As a network operator option, the HLR may refuse to 
provide the information requested by the gsmSCF. 



1 1 .2 Procedures for CAMEL 
11 .2.1 Any Time Interrogation 

Handling of Any Time Interrogation involves the following process: 

- CAMEL_ATI_GMLC 

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by 
sending a Any_Time_Interrogation Request. 
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Process C A M E L_ A T l_G M L C 

P roce ss in th e G M L C , . 
Receiving an ANY TIIVIE^ 
Interrogation request 
fro m the gsmSCF 



1 (1) 



P roce SS in 
G M LC 




Obtain Lo ca tio n 
I n fo rm atio n 



A n y_ T im e_ 
In te rrog a tio n 
re s uit 



Signals to/from the left are to/from| 
the gsm SC F 



Set U E = 
"ATI N ot A No we d" 



An y_T im e _ 
Interr oga tio n 
Negatifve Resullt 



Figure 11.2: Process CAI\flEL_ATI_GI\flLC 

1 1 .2.2 Any Time Interrogation for Subscriber State and Location 
Information 

Handling of Any Time Interrogation for Subscriber State and Location Information involves the following process: 

- CAMEL_ATI_HLR. 

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by 
sending a Any_Time_Interrogation Request. Support for this procedure is a network operator option. 
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Process CAMEL_ATM_HLR 

P rocess in th e H L R 

receiving an Any Time Modification 

request from gsmSCF ^ 



Signals to/from ttie left are to /from| 
the gsm SCF 



1(1 



idle 



An y_T im e 
Modificatio n 




Mo dify re q ue ste d 
data 




Notify_S ubscribe r_ 
Data_C haiige 



Wait for ^ 
response j 



Notify_S ub scribe r_ 
>Data_C haiige 
respon se 

^ 



Set UE = 
N ot available 



Set U E- 
Unknown subscriber A 



Set UE = 
TM N ot Allowe 



A n y_ T i m e _ 

Modificatio 
, E rror 



Figure 11.3: Process CAI\/IEL_ATI_HLR 

1 1 .3 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE, is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorisation is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN.l syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity : 

The gsmSCF may silently discard any IE which it does not functionally support 

The GMLC shall return an error if it does not functionally support a IE which it receives. 

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002 [4]. 
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11 .3.1 gsmSCF to GMLC information flows 
1 1 .3.1 .1 Any Time Interrogation Request 

11.3.1.1.1 Description 

This IF is used to request information (Mobile Station location) from the GMLC. 

1 1 .3.1 .1 .2 Information Elements 

The following information elements are required: 



information eiement name 


Required 


Description 


gsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of information that is requested. It shall 
have the following value: 

- Mobile Station location 


Mobile Station Identity 


M 


This IE identifies the Mobile Station of which the information is 
requested. The identity can be one of the following list: 

- IMSI 

- MSISDN 



M Mandatory (The IE shall always be sent) 

1 1 .3.2 GMLC to gsmSCF information flows 
1 1 .3.2.1 Any Time Interrogation ack 



11.3.2.1.1 



Description 



This IF is used by the GMLC to provide the requested information to the gsmSCF. The gsmSCF requested the 
information previously with the Any Time Interrogation IF. 

11.3.2.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the Mobile Station. 









C Conditional (The IE shall be sent if requested and available) 



Location Information contains the following information: 



Information element name 


Required 


Description 


Location Number 


- 


See 3GTS 23.018 [3]. 


CellldOrLAI 


- 


See 3GTS 23.018 [3]. 


Geographical Information 


C 


See 3G TS 23.032 [x]. The GMLC receives Extented Geographical 
Information from the MSC. The Extented Geographical Information 
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shall be converted to the Geographical Information by the GMLC. 


Geodetic Information 


C 


See 3GTS 23.018 [3]. 


Age Of Location Information 


C 


See 3GTS 23.018 [3]. 


VLR number 


- 


See 3GTS 23.018 [3]. 


Selected LSA Identity 


- 


See 3GTS 23.018 [3]. 


MSC number 


c 


See 3G TS 23.032. [x] The GMLC receives the MSC number from 
the HLR in the SendRoutinglnfoForLCS MAP operation. 



C Conditional (The IE shall be sent, if available) 



1 1 .3.3 gsmSCF to HLR information flows 
1 1 .3.3.1 Any Time Interrogation Request 

11.3.3.1.1 Description 

This IF is used to request information (subscriber state and/or location) from the HLR at any time. 

11.3.3.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of subscriber information being requested: 

- subscriber location 

- subscriber state 

- currentLocation (currentLocation shall not be present if 
locationlnformation is not present in the Requestedlnfo parameter) 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is 
requested. The identity can be one of: 

- IMSI 

- MSISDN 



M Mandatory (The IE shall always be sent) 

1 1 .3.4 HLR to gsmSCF information flows 
1 1 .3.4.1 Any Time Interrogation ack 



11.3.4.1.1 



Description 



This IF is used by the HLR to provide the requested subscriber location and/or subscriber state information to the 

gsmSCF. 

11.3.4.1.2 Information Elements 

The following information elements are required: 
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Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the served subscriber. 


Subscriber State 


C 


This IE indicates the status of the MS. The possible values of the IE 
are: 

- CAMELBusy: The VLR has indicated that the MS is engaged on a 
transaction for a mobile originating or terminated circuit-switched call. 

- NetworkDeterminedNotReachable: The VLR has indicated that the 
network can determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The VLR has indicated that the state of the MS is 
neither "CAMELBusy" nor "NetworkDeterminedNotReachable". 

- NotProvidedFromVLR: The VLR did not provide any information 
on subscriber state even though it was requested. 



C Conditional (The IE shall be sent, if requested and available) 



Location Information contains the following information: 



Information element name 


Required 


Description 


Location Number 


C 


See 3GTS 23.018 [3]. 


CellldOrLAI 


C 


See 3GTS 23.018 [3]. 


Geographical Information 


C 


See 3GTS 23.018 [3]. 


Geodetic Information 


C 


See 3GTS 23.018 [3]. 


Age Of Location Information 


C 


See 3GTS 23.018 [3]. 


VLR number 


C 


See 3GTS 23.018 [3]. 


Selected LSA Identity 


C 


See3GTS23.018[3] 



C Conditional (The IE shall be sent, if available) 
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